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Were scrapped in /wo years by a steel car company because the tangs were 
twisted off or the shank broken. One of our salesmen counted these drills 
and showed the figures to the management. Asa result that shop is now 
completely equipped with **‘Use=-EM-=Up” Drill Sockets and those drills 
are working every day. Further—there will never be any more scrapped, 
as they buy their new drills fitted for this socket. Do you know that all 
drill manufacturers will furnish drills to fit the **Ust=-EmM-UP”’’ Socket at 
no extra cost ? 


The Use-En-Up” brill Socket 


is now in use by 106 different railroads and it wouldn't be 
if it wasn't “RIGHT.” 






SOCKET OR FITTED TYPE SLEEVE TYPE 


See Phra flat ? 


. iiaiines.] 
os 


One solid piece. Made in all sizes and combinations. Standard except the flat. 


i 
PATEWTESO 


Just grind a flat on the shanks (time 2 minutes per drill), buy some 
‘*‘Use=Em=UP”’ Sockets and your drill troubles are ended for all time. 


FOR SALE BY ALL DEALERS OR 


| AMERICAN SPECIALTY COMPANY 
CHICAGO 
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Balancing a Rock Crusher—A Peculiar Problem 


A Graphical Solution Determined the Unbalanced Forces. 


Addition 


of Weights to Flywheels Reduced Vibration from 0.48 to 0.03 Inch 





B Y 


At the Lake Superior copper mines it 
is the practice to hoist the broken rock 
well above the surface, so that after being 
fed through crushers the rock can still be 
stored and fed by gravity into cars on 
standard railroad track. This necessitates 
putting heavy crushers 50 to 60 feet above 
the ground. In the new rock houses crus! 
ers of so large a capacity and weight ha~« 
been installed, that it is common to have 
two or three crushers of the Blake type, 
each with a throat opening 36x24 inches 
75 


and running at speeds from 125 to 1 


revolutions per minute. The heavy jaws 
of these crushers vibrate from ™%4 to % 


inch, and since this vibrating mass is not 


H 


Fit I ACTUAL VIBRATION O} 





V. rs 


in the building three 36x24 Farrell crush 
ers on a floor 52 feet above the surface 
The vibration at this level was 0.22 inch 
when the crushers were running 175 rev 
olutions per minute. When the crushers 
were thrown off and the engine run alone 
the diagram was practically a straight line, 
showing that the vibration was due tc the 
crushers. Rather than add to the bu ‘iding 
by heavy bracing it seems more desirabl 
to balance. the forces which produced the 
vibration, and the method of going at this 


problem is here presented 


[HE PROBLEM 


1 


The problem might be stated as follows 


BUILDING 


Bg O 


™ 








A 
FIG. 2. DIAGRAMMATIC ARRANGEMENT OF CRUSHER PARTS 
balanced in any way the building to which A _ mass f Dp tel ight tons 
the crusher frame is fastened must fur- ibrates 175 times nute through 
nish the reaction to the vibrating mass. short path, the f the vibration 
The buildings are of steel, heavy, and being determined by an eccentric revolvy 
well braced, but do not cover a _ large ng at a uniform speed itman, toggle 
ground area, and are thus less able to int and swinging jaw. Is the nature of 


withstand cross-stresses than direct ver- 
tical loads. Even with elaborate bracing 
it is with difficulty that some of the build 
ings have been kept from considerablk 
vibration and crusher speeds have been 
lowered to protect the building 

[To illustrate how much this vibration can 
be, I-ig. 1 is given. This is reproduced from 
an autographic diagram giving the actual 


vibration in inches. There were running 





*Professor of mechanical and_ electrical 
‘gineering, Michigan College of Mines 


this movement such that a rotating weight, 
properly placed, can balance the inertia 
f the swinging jaw and parts moving 
with it? The forces which move the jaw 
must react against the frame and building 
1 and move the mass 
To find 


the amount of force it is necessary to find 


to which it is attache 


of these to produce the vibration 


the velocity of the moving jaw, from 
which we can find the acceleration of the 
mass. It is quite probable that someone 
will readily solve this problem by analyti 


ss Ve pF 


cal methods. In fact by making certaim 
assumptions, such as that the two links 
in the toggle are of the same length, 
symmetrically disposed, and fall in one 
straight line when at their upper limit, 
the problem is not difficult. But the actual 
crusher is just enough different than this 


to make such assumptions lead to incor 


rect results, and a mathematical expres 
sion for the jaw movement I found difh 
cult to obtain. The graphical method ap 
peared much eastiet 


ARRANGEMENT OF CRUSHER 


PARTS 


Fig. 2 shows diagrammatically the ar- 
rangements of parts of a crusher although 
very much distorted. Let BB’ represent 
the path of the eccentric crank, A B the 
pitman articulated at A to the two links 
AC and AD Link AC abuts against 
the frame at C and the point D is con- 
strained to move about 7 as a center, or 
practically in the direction ED. As the 
eccentric revolves, the point D (a part of 
the jaw DH) has a small motion which 
crushes the rock against the frame. The 
character of this motion is readily found 
by finding the position of D for several 
positions of B, as shown in dotted lines 
at B’ A’ D’ \n inspection of this dia- 
gram shows that A moves about C as a 
center and also relatively about D, so 
that if the eccentric circle be drawn A B” 
FG and arcs A F from C and AG from 
D as a center, the distance, as A’ K be- 
tween the two arcs opposite any point 
in the circle as B” measures the distance 
the point D has moved from its inner 
position Thus A’ K is equal to D’ D, 


and this corresponds to the position of 


the crank shown at B 

In the actual crusher under considera 
tion the eccentricity OB is % inch, AB 
37 inches, 4 C 13 inches, A D 23 inches, 
1A 3% inch I 3 inche 

Phe W ven the eccentric 
circle are s ll that it is well to magnify 
the movement imag in Fig. 3, where 
the ar 1AG lrawn properly 


In proportion to the eccentric circle, which 


is here marked into ten-degree spaces. 
Since the eccentric revolves uniformly 
these ten-degree spaces are passed in 


plotted in Fig. 4, 
represent time 


as horizont distances, 
Laying off vertically in Fig. 4 the several 
distances similar to A’ K for each angle 
of the eccentric, we find the curve OJ, 
whose distance from the axis OX repre- 
sents the jaw movement magnified. The 
movement was 


actual maximum jaw 
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found to be 0.484 inch and this is repre- 


sented in the diagram by X J, which meas 


ures 1.05 inches, therefore, one inch in 
hight of the diagram represents 0.248 
inch of jaw movement From the curve 


OJ we can find the velocity*at any point, 


for the velocity is the rate at which the 
jaw is changing its position, and by draw 
ing tangents as LM at the 4o-degree 


point, then the vertical distance M N rep 
resents the distance the jaw would have 
traveled while the eccentric was moving 
the time L N provided the rate had been 
The LN is taken as 


uniform distance 


any convenient distance as 150 degrees, 
but is taken the same for each point on 
the curve OJ. Plotting the MN dis 
tances with time as the base gives the 
curve OV X, which is the velocity curve 
of the jaw The scale of this curve can 


be found from any of the triangles L M N 
for the time is given by the constant base 


LN and the space by MN, the velocity 
being equal to the space divided by the 
time [he distance M4 N measures 1.74 
inches, which equals 1.74 * 0.248 = 0.43! 
inch, movement of the jaw. It is con- 


venient to assume one revolution per sec- 
ond for the speed so that since the base 


LN 150 degrees the time will be 
150 — 360 = 0.417 second 

The velocity when running at 60 revolu 
tions per minute equals 0.431 0.417 


1.034 inches second at the 4o-degree 


point, and this is represented by the hight 
M N of 1.74 inches. One inch in hight of 


per 


therefore, 


the velocity curve, represents 

1.034 1.74 X 12=—0.05 foot per second 
GRAPHICAL SOLUTION OF THE PROBLEM 
To change the velocity of a mass re 
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quires a force proportional to the amount 


of change « 
that 


1S 


which 


rom t 


ccelerati n 


tore 





FIG 


4. GRAPHICAI 


f velocity made in 
n proportion to the acc 
is the 1 ¢ f chan ot of 
he ve ity irve we can 
by drawing tangent 
lo illustrate, at the 60-deg 


SOLI 


TION OF 


THE 


second, 
eleration 
velocity. 
find this 
be- 


Ss as 


gree point 


PROBLEM 





FIG. 3. DIAGRAM 


MAGNIFYING 


THE 


JAW 


MOVEMENT 
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the velocity is changing at the rate shown 
by the tangent L’ M’ and in the time 
L’ N’ would change the amount M’ N’. 
Plotting these values of M’ N’ for each 
of the points of the velocity curve we 
have the acceleration curve RK’S. 
When the velocity is the greatest, and 


M 


454 


ment 


daw Move 


before it begins to decrease, the velocity 


is unchanging for an instant, therefor: 
there is no acceleration as shown’ by thx 
curve Rk K’S having a zero value at K’ 


Up to this point the jaw has been in 


creasing in velocity and, therefore, re 
quiring a force to make the change, but 
after passing K’ the jaw velocity is de- 


creasing and it now requires a force to 
stop it. This must evidently be in the 
opposite direction to the first force and is, 
therefore, shown below the line OX 
Since the forces required are proportional 
to the acceleration, the curve R K’ S must 
to some other the 
tending to shake the machine in 
the line of direction of the movement of 
the That particular point on , the 
jaw, whose movement has the same effect 
all the moving mass was concen- 
trated at that point, is called the radius 
of gyration measured from the point H 
By compu- 


Iso scale 


represent 


forces 
jaw 


as if 


about which the jaw swings. 
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tation from the drawings of the section of 
the casting this was found to be 44 inches 
from the center, and here the velocities 
would be greater than at D in the propor- 
tion of 44 to 37, or 19 per cent. more. 
The scale of the curve RA’S can be 
found from the triangle L’ M’ N’, where 
UM’ N’ 1.92 inches. Chis 


re presents 


1.92 X 0.05 = 0.096 foot per second, as the 
velocity gained in the time L’ N’. One- 
half second is represente 1 by OX, which 
is 6.28 inches long Therefore, L’ N’ 
represents 0.254 second he accelera- 
tion is 0.096 — 0.254 0.384 foot per sec- 


ond per second. This is represented by a 
line M’ N’ 1.92 inches long, therefore, 
each inch in hight represents 0.384 ~> 
1.92 —0.2 foot per second per second ac- 
celeration 

The maximum force required is evi- 
dently at the beginning of the jaw move- 
ment when the force is represented by 
OR. Here at 60 revolutions per minute 
the acceleration is 4.7 inches X 0.2=0.94 
foot per second per second, which at the 
radius of gyration of the jaw will be 19 
per cent. more, or 1.12 feet per second 
per second. The mass moved weighs 
16,000 pounds. The force required to 
move this will be 16,000 — 32, equals 500, 
multiplied by the acceleration 1.12 or 560 
pounds when running at 60 revolutions 
per minute. The force of acceleration will 
vary as the square of the velocity, so that 
it is no wonder that several such crushers 
will shake a building when run at 175 
revolutions per minute as many do, when 
the shaking force for’ each crusher 
amounts to nearly two and a half tons 

From the curve of acceleration it is 
noted that this force is applied as a push 
» the building at the beginning of th 
jaw movement, growing less in amount 
until it reverses just before the quarter 
revolution. The force then becomes a 
pull on the building, reaching an amount 
about 72 per cent. of the maximum push, 
but keeping at it longer. From 180 to 
360 degrees the acceleration curve would 
be symmetrical about the line J S so that 
there would be a push on the building 
for about 46 per cent. of the time, and 
a pull for 54 per cent. An inspection of 
the curve shows that it does not depart 
widely from that form which would be 
made by an unbalanced weight revolving 
with the eccentric. Such a curve would 
be a sine curve 

Laying off OS’ equal to X S we will 
take a point J half way between S” and 
R and assume this as the average force 
to be balanced, for tf under-balanced at 
R it will be equally over-balanced at S$ 
The curve 77” is readily laid in as a 
sine curve To furnish this balancing 
force we can place a weight in the fly- 


wheel that can give the forces 7 7’, but 


this must be in such phase with the mov- 
ing jaw that OT shall oppose O R instead 
of being in phase with it as shown 
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DETERMINING THE LOCATION AND Mac- 
NITUDE OF THE COUNTERWEIGHTS 


We find that there is a convenient place 
in the flywheel of the crusher where the 
counterweights mass will be about 2 
feet from the center of the shaft. Here 
the velocity at one revolution per second 
will be 12.50 feet per second, and the 
force will be equal to the weight times 
the velocity squared divided by 32 times 
the radius in feet. The force T scales 
480 pounds, if O R represents 560, so that 
the weight we seek figures 196 pounds 
Half of this can be put in each flywheel in 
such place that, as the jaw begins to move 
forward the counterweight will begin 
to move back 

This analysis furnishes an explanation 








A Hao al Distances A al A Moveme 0 
Breaker and Ca nl 1451 ‘ Running 50 
Revolutio per Min 40 Urig 4 Made. 
Vertical D suces repre nlarge lrave 
{ Pitma 

B 8a ‘ I wheels w ‘ 

Sa sith all Parts Balanced 
\ 
C B A 
on ~ 03 ~ - 4 
} 
| 
| 
} 
; 





FIG. 5 CLOSED CURVES, SHOWING VIBRATION 
OF 24X30-INCH JAW CRUSHER BEFORE 
AND AFTER BALANCING 


to a puzzling question regarding two rock 
houses built substantially alike and 
equipped with similar machinery, one of 
which was remarkably free from vibration 
while the vibration of the other caused 
alarm. There was a tendency to lay the 
blame on constructive details, but the 
trouble lay unsuspectedly in the crushers. 
The two crusher flywheels are about 5 feet 
in diameter and weigh over two tons each. 
They are good looking wheels turned on 
the face and apparently symmetrical, but 
they are not balanced, nor properly unbal- 
anced. A pair of such wheels were found 
to be out of balance 75 pounds at a radius 


"07 


of 2 feet and these were probably nearer 


rig than most of the wheels found on 
such crushers. If the wheels are so placed 
on thei ft that the unbalanced weight 
comes in the right phase, as demonstrated, 
it is evident that the shaking will be re 
duced, and if the unbalanced weight is 
great enough they may run very steadily. 
However, the same weight may as likely 
be on the wrong side and accentuate the 
dithcult, \pparently one of these 
houses tl ident of flywheel unbalanc 
ing was a benefit, and 1n the other a mag 
nifier of t bl 
\ TEs Np | RESULTS 

To test the above nalysis a 36x24 
crusher was mounted 01 truck resting 
on a railroad track so that the crusher 


uld vibrate freely as the jaw 


and truck « 
moved \ all ve 
on the crusher furnished 
driving mechanism An indicator was 
fastened to the crusher frame so that the 
yer cylinder was parallel to 


tical engine mounted 


self-contained 


axis of the pay 
the movement of the truck. 

lhe paper drum was made to oscillate 
in phase with the pitman, but with a 
motion magnified by a crank on the end 
of the shaft \ pencil held rigidly from 


the floor would draw a curve on the paper, 


the length of the curve being the drum 
movement enlarged eccentric travel, 
while the width of the inclosed figure 

litude of the vibration 


would give the amp 
of the whole mass which weighed about 


$5 tons 

When the crusher is run very slowly 
the shaking rores will be small, and 
the movement f the mass, therefore, 
small, al t sor very high speed while 
th for will be large the time 
t ror t e direction 1s so 
S t plitude of movement may 
also hb q1 Somewhere between these 
two ex peed giving the max) 
mum ji vernent This evidently 
depends on the 1 s to be moved as well 
S the stiff: of the building 

S 1d that the 
crushe relatively high speed 
which might redu he vibration, but the 
trouble is t get p the high speed 
without going through the speed of max 
imum shaking where the vibration may do 
serious d or Fach building of this 
sort |] ] period of vibration 
which if it coincid with the crusher 
vibration, great] mplifies the forces, and 
this crit ] speed 15S likely to be caught 
somewhere n the rang¢ f getting up 
speed to tl high limit recommended 
The particular crusher mounted on the 
truck seemed to give the maximum vibra 
tion at about 50 revolutions per minute 


Fig. 5 shows the diagrams taken at this 


speed. For the crusher as originally put 
up the vibration is shown at A, and was 
0.45 incl The shaft and wheels were 


then taken off and so well balanced that 
pound on the rim would show them 
to be unbalanced on the testing ways 
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When the machine run with these 
well balanced wheels the curve B was the 
result of 0.48 inch. 
Two counterweights as. figured were then 
properly placed in the flywheels, and when 
the vibration to be 


was 


with a_ vibration 


curve C showed 


0.03 


run 
reduced to inch. 
In the diagram Fig. 4, if we combine 


the curve k K’S and TK T”’ we have the 


resultant curve J’ Y Z. This shows that 
the shaking forces have been greatly re- 
duced and their alternations have been 


doubled so that the smaller force also has a 
shorter time to produce movement before 
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Gas Engine Piston Pins 


By N. C. HILprRetH 


Probably upward of eighty per cent. of 
the gas engines made in the United States 
have the piston wrist pins stationary in the 
pistons and oscillating in the connecting 
rods, in the smaller units the rods having 
fixed bronze bushings which in some cases 
have means for adjustment to compensate 
for wear. many it will come some- 
what as an innovation, therefore, to learn 
that a few of the larger automobile manu- 


To 











reversal facturers and an occasional marine- and 
This resultant X YZ shows that a stationary-engine manufacturer some time 
nearly complete balance could be had by go adopted the practice of oscillating the 
adding to the single rotating weight here piston pin in the piston, having it fixed in 
described a second weight rotating at the connecting rod, and the results have 
twice the revolutions per minute of the heen so satisfactory es to justify the 
main eccentric If the inertia of this change from the older and more com 
secondary weight was made equal and op- mon method 
posed to OW the final resultant would I do not know who was the originator 
be nearlv a straight line. The secondary f this oscillating-pin method nor how 
weight would have to be geared to the long it has been used, the earliest practice 
| } | 4 
| 
| 
| 
| / 
Fin 1.49 f 
/ 
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6 1.4 i | 
— ee | 
oe ; | 
ly 1'56,) 
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} 
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F * 7 
FIG. 2 
FIG. 3 
GAS ENGINE PISTON AND PIN 
main shaft with a gear ratio of 2 to t. of which information is at hand being that 


making a complication of parts not war- 


ranted or needed in the usual crusher in 
stallation, but still of possible value in 
extreme cases 

It is now feasible to run crushers of 
this type at any reasonable speed without 
the danger of racking the building or re 
quiring unusually heavy construction to 
re { el I 5 

IR ( t | ( Cet ade 1 ed ae 
in ft price f platinum due to a 
decreased « rand nd as result the 
prevailing price is $20 an ounce against 
$40 ounce a little over a year ago. 
Aside from its use in the jewelry trade, 
which |] been increasing of late years, 
platinum is largely consumed in elec 
trical and photographic supply manufact 


ure, and the dental profession has also 


found considerable for it, principally 


use 
in the manufacture of plates for artificial 
teeth 


f one of the smaller two-cycle marine-en- 
gine manufacturers who about 1904 made 
his motors with the piston pin oscillating 
in either or both the piston or connecting 
rod, it being fixed in neither, and secured 
from end movement by a groove turned 


around the piston pin midway its length 


and in which a pin driven into the con- 
necting rod loosely engaged \ little 
thought will show that this method is 


wrong in principle and not worthy of 
adoption as a whole, although it has been 
engine construction to some 
that With the pin- 


fixed-in-piston method it is impossible to 


ised in auto 


since time 


xtent 


secure sufficient pin diameter to make ade- 
quate wearing surface because of the room 
in the piston being limited and occupied 
the 


It is also very dif 


to a large extent by bronze bushing 
and adjusting device 
ficult to adequately lubricate a pin of this 
construction because of its inaccessibility. 


[hese two vital weaknesses make this con- 
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struction short lived especially in the 
higher speed auto and marine motors, and 
it is open to the further objection that 
the retaining screws or pins used to se- 
cure the piston pin occasionally work out 
and fall into the crank case causing se- 
rious breakage, or allow the piston pin to 
work over against the cylinder wall scor- 
ing it badly and necessitating reboring. 
The advantages of oscillating the pin in 
the piston are: 

1. Increased bearing area, due to the 
fact that the bronze bushing in the con- 
necting rod is eliminated and the space 
formerly thus occupied can be added to 
the piston-pin diameter increasing it ap 
proximately fifty per cent., and also to the 
increased length of pin bearing made pos- 
sible by the smaller portion fixed in the 
connecting rod as compared to the two 
portions fixed in the piston under the old 
method 

2. More perfect lubrication of the pin 
bearings for reasons which are obvious 

3. The better opportunity for adequately 
the clamping bolt. Actual com- 
parative trial of the two methods 
demonstrated the greater durability of the 
oscillating pin method even when the pin 


securing 


has 


wears directly on the piston casting as 
shown in the drawings. If the piston-pin 
holes are bushed with hardened 
ground steel bushings pressed to place and 
adequately retained as is done in the high 
est grade automobile construction, 
argument and point of superiority 
with the later method as even the matter 
of renewals costs no more with the new 
method than with the old. 


and 


every 
lies 


In the accompanying drawing, Figs. 1 
to 3, give a clear idea of the application of 
this method to a gas engine of four and 
one-half inch bore and while it may be ob- 
jected that the construction is too light 
for stationary engines, as a matter of fact 
the refinement of automobile-engine de- 
sign during the last three or four years 
has so modified old ideas that recently 
designed stationary engines of both ver- 
tical and horizontal types weigh only about 
one-half as much as ten or even five years 
ago for the same developed horsepower. 
The accompanying table gives piston-pin 
dimensions for cylinder bores from three 
and one-half to six inches in diameter 
These dimensions are subject to modifica- 
tions and are suggestive rather than ar- 
The pin diameters are fixed with 
a view to using stock sizes of steel tubing 


bitrary 


As will be seen by reference to Figs. 2 and 
3 the pin is secured from end movement 
by the clamping bolt H engaging in the 
groove G and H is prevented from turning 
by the cotter pin dgainst the connecting 
rod. It will be observed that this method 
contemplates the use of drop-forged-steel 
connecting rods which are required by the 
necessarily light construction, the heavier 
proportions demanded for adequate 
strength when rods are made of either 
bronze, malleable iron or steel castings, 
making the use of any of those metals un 
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desirable if not impossible. It is believed 
that a careful consideration of this method 
of construction will prove of interest to all 
manufacturers who are not familiar with 
it and be of profit to those who decide 
upon its adoption 





Some More Antique Machine 
Tools—Number 3 


By E. A. Drxte 

Fig. 9 shows what is supposed to be th« 
eldest turret lathe in America. Who built 
it or when it was built no one knows, but 
it was among the first tools in the Gay & 
Silver shop; possibly it was not new when 
they bought it 

It is still known in 
screw 


the shop as “the set 
machine” as that was its job for 
The turret has 6 holes and 


1s locked by the plug with 


many years 


a hand wheel 


on the end of it. The pilot wheel spindle 
carries a pinion which engages with a 
rack on the turret slide. Stops are pro 


vided at the back of the machine for con 
trolling the movement of the turret slide 

The slide has two tool 
and the carriage has a nut which engages 
with the lez of the bed 
The spindle is hollow and has a 
the the rear 
vided with 8 set screws to keep the 
central. 


cross holders 


id screw in front 
chuck 
on nose, while end is pro- 


stock 


The lubricant was kept in a barrel on 
the floor above and fed by gravity down 
through the pipe which is shown in the il- 
lustration. The at the 
left worked the belt shifter. Fig. 
lathe 


handle extreme 


10 shows 


another turret with horizontal tur 
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ret. In this case the rack is secured to the 
bed and the pilot-wheel shaft is journalled 
ii the turret 

lhe rack 
the end of which can be seen projecting 
beyond the headstock between the spokes 


slide and moves with it 


carriage has a secured to it, 


of the large hand wheel. This rack engages 


7090 
with a pinion on the shaft to which the 
large hand wheel is attached. The cross 
slide is equipped with two tool posts. 
This machine has for many years been 
used for machining castings for flyer 
noses used in spinning frames and is, for 
that reason, called “the flyer nose ma 

















FIG 10. OLD 

















FIG 


Q. FIRST TURRET 


ATHE IN AMERICA 


HORIZONTAI 


TURRET LATHE 


chine.” Of the age of this machine there 
is no record, it probably dates back to the 
the 


opening of shop 


Fig. 11 shows a drilling lathe built away 


back in the early days. The tail spindle is 
square in section and has a rack cut on its 


| he 


pinion on an intermediat« 


upper face rack engages with a 
sl] 


1aft which car 
] 


ries on one end a gear which engages with 
a pinion on the hand wheel shaft. 
The carriage is of the weighted type 
i ise and fall It is actuated by a 
in connecting with gearing driven by 
the spindle Part of the chain is visible 
tween the shear f the lathe just below 
1 i] spindl } 
In this lathe t ll can be held either 
hucl 1 ( id spindle or on 
the il s le 
‘ig. 12 shows a very old lath The 
d is of wood with cast iron ways 
screwed to it It was built for a boring 
the to use flat drills. The head spindle 


with a three jaw scroll chuck 


is equippes 
In front of the head is a spring stop which 
enters holes on the body of the chuck, 
lding it while the operator moves the 
scroll with a spanner wrench. It is said 
® - 
that Mr: Silver made the first. scroll 








chucks manufactured in this country, 
which I suppose means the first made any 
where. The tailstock is, to say the least, 
peculiar in design. The tail spindle fol 
lows a design very common at one tim: 
[he method of clamping the tailstock 
the bed, by means of the double ball lever 
nd long bolt passing through the tail 
stock bottom to the clamp between thx 
shears is but a more clumsy form of the 
tailstock clamp used in some modern 
lathes and considerably more efficient tha: 
some of those having an eccentric and 
lever. The tailstock sets over. The guid 
for the flat drills shown between the head 
stock and tailstock is quite a handy rig for 
the purpose. The line cut Fig. 13 shows the 
construction A is the body bolted to the 
shoe on the lathe bed. B is the lower 
jaw of the guide, pivoted at C to 4d. D 
is the upper jaw tapped for the set screws 
F and having an elongated slot for the 
stud G. G is secured in A, passes up 
through the elongated holes in B and D 
and is provided with a halfball washer / 
and nut. 

The lower jaw B is adjusted for hight 
by the screw FE. The slot H is adjusted 
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12 THE OLD BORING LATHE 


by means of the set screws F so as to be 











a loose sliding fit for the body of the flat 
drill. The flat drill, by the way, is a very 
efficient tool in the hands of a man who 
knows how to use it and the reverse in 
the hands of one who does not. For the 
benefit of those who have not used flat 
drills it is perhaps as well to mention that 
the rear end of the drill has a fairly large 
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FIG. 13. THE FLAT DRILL GUIDE 





center in it which bears on the tail cen- 
ter. A strain is kept on the drill in the 
same direction as the cut either by a 
monkey wrench held in the hand or better 
still a hook made of round iron, the hook 
being of such size and shape as to grip 
the drill (just behind the guide). The 
handle of the hook is say 18 inches long 
and a weight is hung on the end, which 
projects horizontally, and thus keeps a 
steady strain on the drill without tiring 
the operator. The feed is, of course, done 
by advancing the tail spindle. When the 
hole is breaking through a little extra 
weight is put on the lever so as to prevent 
the drill pulling through and either dis- 
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FIG. II. THE OLD DRILLING LATHE placing or breaking something. 
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Making Pliers of Various Kinds and Sizes 


Including Novel Methods of Drilling, Slotting, Grinding and Harden- 
ing, Together with Interesting Details and Special Features of New Shop 





EDITORIAL CORRESPONDENCE 


[he buildings of the Utica Drop 


Forge and Too; Company, Utica, N. Y., 


have a peculiar interest aside from 


their structural features. The old plant 
was destroyed by fire on June 25, 
1907, and completely wiped out. In- 
stead of discharging all the men, the 


company kept all who desired on the pay- 
roll at the same rate as before and started 
them at work on anew building. The plans 
1ad already been drawn by Mr. Kellemen 


and work was started at once. Foremen, 


way, and they built it. Who wouldn't take 
more a shop that they had 
helped to build from the ground up? 

I don’t know whether the building cost 
-have 
not 


interest in 


more than a _ contractor could 
built it for The 
skilled in that line of work and some of 
them received foremen’s wages for doing 
laborer’s work at times, but on the other 


or less. men were 


hand there was no contractor’s profit to 


be paid and no chance or reason for 


skimped work 


the 
give 
The 
floor and foundations are of concrete and 
mill had to 
get the building under cover 


main beams, this being necessary in 


forging shop and _ contrived to 


air space and a uniform appearance. 


wooden construction 


be used to 


while 


before winter, the walls can be replaced 
by brick or concrete at any time without 
interfering with the work in the shop. 
Che face due north, 
but the 


so that no sun gets through the skylights 


building does not 


turns just enough toward east 




















toolmakers, bookkeepers and helpers all 
turned themselves loose at digging, mix 
ing concrete, unloading canal boats, build 
ing forms for wall, 


the wheelbarrow and all that goes into the 


concrete exercising 
building of a shop with concrete walls 

As a result every man in the shops feel 
a proprietary interest in it and the first 
question that is asked by every one of 
them as soon as he gets a chance is, 
“What do you think of our shop?” If 
anyone is interested in shop pride and 
loyalty this is the place to see the A-I 
brand on tap at all times 

And they have a reason to be proud 
of it. There dark any- 
where, the ventilation is good, the shop 


isn’t a corner 


is kept clean and is comfortable in every 


\ GENERAL VIEW OF THE INTERIOR 
But whether it cost more or not, it was 
It kept 
the organization together so that all the 
men who were skilled in their particular 


ready to 


a good investment in many ways 


branch of the business were 
make pliers as soon as the machinery was 
in place, without any breaking in. And 
a feeling of loyalty, a good 
fellowship and a general air of satisfac- 
tion that is hard to find and cannot be 
excelled in shop I know of. And 


with it all there isn’t a trace of patroniz- 


it produced 


any 


ing anywhere, just a providing of a com- 
fortable and sanitary place to work and 
fair treatment 


SoME DETAILS OF THE BUILDINGS 


The building is 18 feet high under the 


ten or eleven o'clock and there is no 


afte 
need of curtains here, although the side 
The roof 


win- 


provided for 
windows < but the 
dows can all be opened at will 
is controlled by thirty-six 30 


windows are well 
side 


The roof 


lo not open, 


ventilation 


inch ventilators at the top of the saw 
teeth In the forge department, long 
telescope pipes drop down from _ these 


ventilators so that the heat and gas can 
be taken directly away from the operator, 
and in this case the draft is aided by a 
blast One of the ven- 
tilating seen in 
Fig. 11 

Fig 
and shows how largely wrought-iron pipe 
the The col 


from the blower 


pipes with the hood is 


I gives a general idea of the shop 
construction 


entered into 
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umns filled with concrete and all cross 
and angular braces are of pipe The 
countershafts are all hung from pipe-work 


These the 


and steadied from above by the 


supports supports are set in 
concrete 
shown 


angular braces 


rhe heating pipes are located near the 
roof to keep them out of the way and to 
melt any snow as soon as possible, as this 
is a snow country and the sooner it is 
melted the better 


trouble in heating the shop down where 


They report no 
the men are. 

One of the features most in evidence is 
the Hunt with its 


industrial railway 


MAKING THE SIDE-CUTTING PLIERS 


storage-battery locomotive and train of 
] 


flat cars which handle the material in al 


its stages 


FORGING THE PLIERS 
Those who are familiar with drop forg 
ing work will recognize the various steps 


shown in Fig. 2 but to others a brief out- 


line may be of interest. The upper die is 
shown at the left and the bar is first 
forged down by a few strokes at A. When 


the end is drawn out to the right length, 
as at D, it is placed in the depression B 
as shown at E£, 
A few 


stroke leaves it 


ready to go in the main die C 


and one 


strokes here forge it 


the 


into shape as at F, 
going “flash.” 
After cutting-off as at G it goes through 
die to remove the flash, 
H and the flash as at J. 
shown in Fig 
num- 


surplus metal out in 


the trimming 
leaving it as at 
Similar 
3 on the 
ber of interesting details 
handle is forged straight as will be noted, 


operations are 
staple puller which has a 
In this case the 


as the results seem to be better and the 
curve is not given until after the trimming 
as shown at J. This is done in a drop 
press. 

30th of these views show the sequence 
interesting in 


of operations, all being 
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SMERGING THE WORK 


some another 


When 
forged a slight depression in the die leaves 


way or these are 


a small raised spot as can be seen best in 
Fig. 3, which is in the center of the bear 
ing portion and serves to locate the blank 
in the die under the punch : 
out the Chis is 


rather interesting as the punch is simply a 


press tor 


punching rivet holes 


piece of drill rod, cut square at the ends 


and hardened so as to be used on either 


end. These punches do good work, a 
5/16-inch punch going through 43-inch 
steel without any trouble whatever. The 
plier jaw is now as at J 
SUBMERGED DrILL-pRESS WorRK 
The counterboring as at K comes next 
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IN SODA WATER FIG. 5 


ind this brings in a m« 
that is 
Fig 


thod of lubrication 


unusual but very efhcient In 


4 a cast-iron pan is provided for the 

guide or! 
red by the 
the 


work in 


drill-press table. It contains a 
jig tor the work but this is cove 
lubricant 
pan Che 
position by the sense of feeling, the cutter 


drilling 


which nearly fills 


operator places th 


is run down through the lubricant to the 


work and there is never any question 
the : 


about cutter enough of it 


getting 
There are many other places where a sim 


ilar plan might be used to advantage 


[he milling operation comes next and 
Fig. 5 shows a new machine of a not 
very common type, which has just been 
installed for this work [wo jaws are 


milled at once, but 


back, the other on. the front. 


milled on thi 
Both are 
located by pins and clamped independently 


oll 1S 


by the cam levers shown This machine 
has an automatic feed and, aiter tripping 
it the end of the stroke, has a quick re 
turn to the starting point The hight of 
the spindle from the table is regulated 
by rolling the head with the worm shown 


left This 


improvement 


at the extreme was built in 


the shop, being an over 


others 1n us 


SLOTTING AND SHAPING IN A PuNCH Press 
Then the jaws are corrugated, the de- 
hinge for the cut 


shown in M, 


pression milled near the 


ting portion of the 


jaw, as 
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PU NCH-PRESS 


FIG. 0. A 


SLOTTER 


FIG. 7 


HORIZONTAL 


SLOTTING ATTACH MENT 








774 
N and O, Fig. 2. This is worked out to 
the shape shown at P by an ingenious 
transformation of a punch press into a 
slotting machine, as shown in Fig. 6. The 
jaw is clamped in the vise shown, and the 
vise jaws fed along under the punch by 
the handle at the left. A stop insures the 
proper length of cut each time. 

[his same press is converted into a 
horizontal slotter by a very ingenious fix- 
ture, shown in Fig. 8. Here the upright 
plunger A fits the punch holder of the 
press and moves up and down with it. 
[he lower part of this has an inclined 
slot which moves the slotting tools BB 
in a horizontal direction. This is for cut 
ting out the jaws on the staple pullers, 
one jaw being shown on the fixture. The 
rivet hole is slipped over a pin clamped 
by the lever E, and the jaw fed up to the 
shaping tools by bringing down the cam 
C. The jaws come up against a stop J), 
which is between the cutting tools, and 
so secures an even depth of cut on all the 
jaws. 

Next comes the counterboring, putting 
together and riveting, as in QO, R and S. 
The riveting is done on the machine 
shown in Fig. 8. These were formerly 
held in both hands, 
fingers holding the jaws rather close to the 


which brought the 
riveting hammer. So close in fact that 
the operator occasionally found hims:if 
minus a few pieces of finger. So he de 
vised the guide at the back and now 
sticks the points of the jaws in this and 
keeps his fingers at a safe distance. This 


increased his output so that, in addition to 


saving court plaster and some fingers, he 
gets more money out of the job than le 


did before. 


Hanpy Tote Boxes 


Both this view and Fig. 6 show a 


scheme for tote boxes that has several 


AMERICAN MACHINIST 
good points. They are all metal and can 
not only be used for tote boxes, but also 
form counting racks when used bottom 
side up. The number of holes used are 
100, 150 and 200, and in addition to aid- 
ing in counting it also makes it very 
convenient to pick up one piece at a time 
to be operated on. The handles are rolled 
up sufficiently to allow the hand to get 
underneath nicely when used upside down. 
Another kind of rack is also shown on 
the stool behind the boy. 

After riveting they go to the grinding 
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tions and gives the head a nicely rounded 
surface in both directions. 


THe Box Jornt PLIER 

The regular plier shown is a simple 
problem as compared with what is known 
as the box-joint plier and shown in its va- 
rious stages in Fig. 10. This is not the 
usual method of making box-joint pliers, 
but has been developed by Mr. Kellemen 
after much experimenting. 

The box or outer jaw is. drop-forged, 


as shown at A, then punched as at B, 





A c 





WW 








FIG. IO. STAGES OF MAKING THE BOX PLIER 


room where the operator at the right of 
Fig. g places them on the rest between 
the two wheels of a disk grinder and 
brings the outer wheel up against it with 
his right hand. This not only grinds off 
the surplus metal from the rivet head, 
but also finishes the jaws, as shown 

he left-hand wheel of this grinder 
has a curved face or side and grinds the 
ends of the staple puller by means of the 
fixture shown. The piece drops between 


two pins in a_ swivel plate, which is 


mounted in the trunnions of the fixture. 
Chis allows a movement in both direc- 


while a second punching leaves it as at 
C. The inside jaw is shown at D and 
they are put together as at E. Then the 
hammer closes them together as at F, and 
after drilling as at G, they are ready to 
go through the same kind of finishing 
operations as_ the except that 
somewhat different fixtures are necessary 
owing to the two jaws having to be 
handled at once. 


others, 


THe STEEL AND Its TREATMENT 
The question of steel to be used is im- 
portant and interesting. For plain pliers 











FIG. 8. RIVETING THE PLIERS 
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IN THE GRINDING ROOM 
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we would be apt to say that low-carbon 


steel could be carbonized sufficiently 


to answer very nicely, but as most of the 
pliers made have edges some- 
where in their make-up, we expect to find 
crucible or tool That’s where we 


guess wrong, for the whole pliers, even 


cutting 


steel. 


those with separate jaws, are made of 
low-carbon steel, heat-treated to secure 
the desired hardness at the various 
points. The points must be tough for 


twisting, the cutting jaws tough and hard 
rest treated and 
It sounds rather like a fairy 


and the for strength 


toughness. 
tale after some of our preconceived no- 
tions, but after we see the tests they re- 


ceive before being finally passed as fit 


for sale, we cannot but agree that they 


stand the strains regardless of the ma- 
terial of which they are made 
° 
INSPECTION 
The inspection of the tools is very 
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ready to be the furnace. The 
small truck makes a very convenient way 
of putting each box in any particular place 


put in 


you desire, the spade or supporting end 


swiveling under control of the handle, 


enabling it to be exactly located at any 


desired point 


The heat of these ovens is controlled 
and recorded by the Bristol pyrometers, 
shown on the wall. These connect with 
recorders in the supt.’s office so that 


he has a record at all times of the heats 
that 
Further operations have to do with the 


have been used 


finish of the pliers. Chey are, of course, 


buffed and polished for nickel-plating, but 
the standard finish is obtained by burning 
oil on the handles after they have been 
cleaned from the grease of the shop. In 
doing this the pliers are heated by the 
rackful in the ovens, dipped in oil, re 
placed in the oven till they reach the right 


temperature and then cooled in_ water 








— 








FIG Il. THE 


tool 
During the pas 


thorough, operation on each 


every 
being inspected by girls. 
sage of the tools through the mill they 
are sent into the inspection department 
eight different times 


that 


huskiest 


the abuses 
lineman or the 
Neither of these cut 
but by 


These tests impose all 
the 
farmer can impose 


toughest 


wire with a_ steady pressure, 
gripping the wire in the cutting jaws as 
tichtly as convenient and then twisting or 
“sawing” until the wire parts or the jaws 
break. In the 
showed no signs of chipping in spite of 


the abuse of cutting very large wire with 


tests witnessed the jaws 


small pliers or even of cutting hard-drawn 
steel rods. It hardly seems possible that 
steel can be treated to secure such results, 
the art of carbonizing 
lown to a and the 
loes not believe it possible to obtain such 


steel 


but they have 


fine point, supt. 


results with crucible 


Fig. 11 shows the carbonizing boxes, 


HARDENING 


FURNACES 


This verv pleasing and durable 
y i 


finish that resembles an enamel or japan. 


gives a 


In closing it is only just to express ap- 


preciation of the kindly interest shown, 


and assistance rendered by Henry F. 
Kellemen, vice-president and superinten- 
and all his And while 


only three types of pliers have been men- 


dent assistants 
tioned it must not be inferred that this is 
their complete line, as the number must 
varieties 

F. H. C. 


tons of 


well known 57 


4 


exceed the 





We 
pig iron every year, and the production for 
half of 


27,000,000 ton 


turn out Over 25,000,000 


the first 1907 was at the rate of 
This is two and one-half 
times the product of Great Britain. It ‘s 
half the product of the 
And the this 


precious of all the metals is so far from 


nearly whole 


world. supply of most 


inexhaustible that it seems as if iron and 
coal might be united in their disappear- 
ance from common life 


“J 
“J 
wn 


Cooperative Course at the Lewis 
Institute 


A plan of cooperation in a course in 


mechanical arts has been into 


the 
facturers in the metal trades in Chicago 


just put 


effect by Lewis Institute and manu- 


Its purpose is to offer boys specialized 
training and the preparation for work as 
mechanics and operators in manufacturing 
Heretofore boys employed in 
the 


most of themselves have been obliged to 


industries 


shops who were ambitious to make 


depend upon night or correspondence 


schools for supplementary instruction 
Che necessity for giving such boys a bet 
ter opportunity to become skilled and in- 
telligent workmen has led to the arrange- 
forth. The 
Cincinnat+ University 


ment herein set plan is a 
modification of the 
plan, whereby the Lewis Institute proposes 
tw give instruction parallel with the shop 
the 


furnished by manufacturing 


the 


training 
industries of city 


LENGTH OF COURSE 
As outlined the course is for two years 


comprising 50 weeks of work and two 


weeks of vacation. During each year 24 
weeks will be spent in the school and 26 

The 
two groups alternating week 
shop and the Insti- 


in the shop students are to be ar- 
ranged in 
by week betweer the 
Che responsibility of the shop train- 


he employers of the boys 


tute 


ing rests with 


and the responsibility for the instruction 


rests with the institute 


CONDITIONS OF ADMISSION 


The age limit is from 16 to 20 years. 


f admission is a recom- 


A condition 
mendation of an employer to the insti- 
tute, or the recommendation of the insti- 
tute to an employer. 


The candidate must 
satisfy the 


the 
he is prepared to profit by the instruction 


director of institute that 
that will be given and must satisfy the 
employer that he is capable of doing the 
work required in the shop. 


WaGES AND TUITION 

The employer is expected to pay $5 a 
week for the time spent in the shop and 
tuition amounting to $50 a year for each 
boy, but the boy will receive in addition, 
to the combined instruction, an income of 
$2.50 per week for two years. This means 
that the cost to the employer of one boy is 
$180 a year, 


do the work of one employee for a period 


or $360 for two boys who will 


of 52 weeks, approximately $7 a week 


Tue Course oF INSTRUCTION 
Fhe institute gives instruction to the 
boys for eight hours a day, five days 
in the week; this instruction to be best 


The 
sists of instruction two hours a day along 
each of the four following lines: 


suited to their needs. course con 


1. Physical science and the principles 
of mechanics. 
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2. Machine sketching and mechanical 
drawing. 

3. Such shop work as will best supple- 
ment the work that the boys are doing 
when not in school. 


1. English, history and mathematics 





Two Shearing Dies 


By EtrHAN VIALL 


Back in the early days of the safety 


bicycle, when the selling price of a* good 


around a hundred and 
little attention was paid 
production, did th 


fell 


machine ranged 


fifty dollars, but 
l nor 


to economical 


real come until the price 


squeezing 
below one hundred. 


With the price hovering around seventy- 


five, it became one grand scramble tor 
labor-saving devices and_ short’ cuts 
Stampings took the place of machined 


cases, and various other 


forgings in some 


changes took place. 

It was during this wholesale digging 
after short cuts that the two dies which I 
am about to describe, were evolved, and 
possibly they may be of use to someone 


for other classes of work, since they are 


so extremely simpl 


The firm for which | was working was 


making a line of cones similar to Fig. 1 
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PUNCH AND DIE FOR CONE SHOWN 
and these cones were made on an auto 
matic screw machine, from round bars of 


cold-rolled steel. The automatics, turned, 
tapped and cut off the cones, leaving noth 
ing else to be done on them, but to cut in 
the wrench holds, and harden them 
Probably a few years earlier the firm 
could have afforded to rig up a milling 
machine and mill the flat wrench holds on 
but certainly couldn’t and 


them, they 
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wouldn’t then, so we made a punch and 
die to shear out these places and Fig. 2 
shows the side and end views of the die. 
It was made of a solid block of tool steel 
and set into a cast-iron plate. 

The cones were slipped into the hole in 
the die, sheared off and knocked out by 
hitting the plunger with one hand. 

In Fig 
This punch was made of one piece 
of round tool milled out, 
after which a slight clearance was scraped 
Two sides were made alike, 
became dull the 


3 is seen the shearing punch 
used. 
steel and was 
in by hand 


so that when one side 
punch was turned around 

\t first a bevel was ground on the cut- 
ting but we that 


and ground the punches perfectly flat on 


edges, soon abandoned 


the bottom. This gave us just as good 


results in the work and the edges didn't 
chip off so much 

Nothing was used to hold the cones ex- 
cept the friction of the hole, but they had 
no tendency to turn and break the punch, 
as we at first feared they might. 

A set of punches and dies was made for 
each size of these cones and these were 
used for three or four years 

Another class of cones made by this 
firm, round bars 
of cold-rolled steel on but 
owing to the shape, they had to be sheared 
for the wrench holds in another style of 


were also made from 


automatics, 


die 

The shape of this cone is shown by 
Fig. 4 and Fig. 5. It was made from a 
flat piece of steel which slotted as 
A flat spring stop, with a big 


was 


shonwn 





FIG. 4. Co 
4 | 
| 
| 
1G. 5. D 
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Hl AND DIE FOR CONE SHOWN 
nd, Was Usea to prevent the cones from 


being shoved in too far. 

[he cones were simply slipped into the 
slot in the die, with the thin flange of the 
head on top, and then down 
through with the punch shown by Fig. 6, 
a hole in the bed plate letting the cones 
drop down into a box 

As will be readily 
and dies were very easily made, scarcely 


shoved 


seen the punches 


‘or in 
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any hand work being needed and very 
little steel used. 

So smooth was the work of these tools 
when kept sharp, that except for the few 
that were nickel-plated, none of the cones 
were polished, but were simply case-hard 
ened, ground a little on the bevel face, and 


sent out 





Pipe Markings in the American 
Navy 


By A. H. Nourse 

The accompanying engravings and notes 
show the markings of the various pipes on 
United States war vessels. 
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PIPE MARKINGS IN THE UNITED STATES NAVY 

Outside of machinery spaces all pipes, 
except pneumatic pipes, are painted white 
(the general color of neighboring work) 
The contents of each pipe is indicated by 
distinctive color bands placed upon the 
flanges, or at intervals between the flanges, 
both places, as shown opposit« 
The valves also 
colors, indicating the contents of the pip¢ 

The direction of flow of the contents of 


are painted distinctive 


cK ylor 


the pipes is indicated by a narrow 


band (red or black) painted around thi 
center of the band that indicates the con- 
tents of the pipe 

In general, the black band in- 


dicates the flow toward the motive power 


narrow 


of the system, or toward an auxiliary, and 
the red band indicates the flow away from 
the motive power or auxiliary. Except 
ventilation pipes in the coal bunkers, un- 
der the fire and engine rooms and store- 
room floors in double bottoms and wing 
passages, all pipes are painted the color of 
the compartment and retain their distinc- 
tive bands as given opposite. 
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Tests of Milling Machines and Cutters 


Guarantee for Power Is Needed; Feed Mechanism Must Be Efficient to 
Avoid Destructive Wear; Cutter Efficiency Increased by Proper Design 





B Y A 


The design of standard machine tools 
was for many years, and has been until 
quite recently, a matter of practical ex- 


perience, judgment and intuition, and 
might as well have been called guesswork 
Special tools of unusual magnitude were 
built on somewhat more scientific princi 
ples, and this, perhaps, simply because the 
required dimensions were quite out of the 
scope of the designer’s experience. It was 
not quite so easy to show judgment about 
and it 
done at all to make the 


I2 in. just to make sure; though 


1 6-inch as a 1%-inch lead screw; 
would not have 
SCTeCW 


the instances are not at all rare when 


ve LE 


the fact that most 


motor-driven 


' es 


was made worse by 
purchasers of 
specify the size of motor to drive the ma 
chine. One user would condemn the ma- 


chine-tool builder because the 10-horse- 
| 


the next one because 


wer motor was entirely too small and 


a 5-horsepower 
motor was much too large, for the same 
machine. 

Chis brought before the machine-tool 


builder the fact that a machine was not 


always used to its full capacity and was 
sometimes badly overloaded In sheer 
self-defense the machine builder was com- 


pelled to determine f 
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FIG. I. CUTTING SPEED I2 FEET FIG. 2. Cl 
PER MINUTI 


WORK OF I HORSEPOWER MINUTE MEASURED 


PER MINUTE 
IN CUBIC INCHES OF PER 


[TING SPEED 32 FEET riG. 3 
INCHES OI 


METAL REMOVED, FEED INCREASING 


some machine part, screw or shaft, on 
some smaller machine was made double 
the required size, simply to be on the safe 
side. 

[his condition was not due to ignorance 
on the part of designers or inability to 
apply engineering data, but to the fact that 
such data did not exist or were not public 
property when they did exist. Further, 
there was no inducement for the machine 
tool builder to spend-time and money col 
lecting data, as the tools, as built, filled all 
requirements to a reasonable extent 
[This condition ceased to be satisfactory 
with the coming of the electric motor into 
the field of the machine-tool builders. At 
rst the wildest and most varied guesses 
were made as to the size of motor re 
juired to drive a certain tool. One builder 


would supply his machine with a 2 


1orsepower motor, while another would 
quip the same size and style of machine 
with a 15-horsepower motor. This chaos 


*Condensed from the Journal of the Amer!l- 
an Soclety of Mechanical Engineers. 
+Chief of the designing department, Cin 
innati Milling Machine Company. 


size motor to be put on his machine, and 
he began to make tests and collect data. 
Crude as most of these tests were, they 
laid the 


method of machine-tool design. 


foundation for a_ reasonable 


Before some semblance of order was 
created out of this chaos, a second dis- 
turbing factor made itself felt: high-speed 
steel 

MEASURE OF MACHINE-TOOL PERFORMANCI 
he first at machine-tool 
builders was to determine the proper size 
[ The difficulty 


tempt of the 


+ 


¥f motor for a given tool 


they met was to determine when a thing 
was proper. The substitution of a motor 
for a belt was not the simple matter it 
looked. For years past machine-tool de 


signers almost uniformly credited a double 
50 pounds 
a belt 


do twice and even three times as 


belt with a pulling power of 


per inch width Tests showed that 
would 
much, though this was bad practice as 
far as the belt itself was concerned. An- 
other factor in the calculation of the 
horsepower was the speed of the belt; but 


what was the speed, when the cone had 


tools would 


EU Wt 


four or. more steps and the countershaft 


two or more speeds? And even if the 


belt power could be calculated, was this 
the proper power for the machine? Would 


the machine stand all that the belt would 


stand? Or again, was the driving power 
all the machine would stand? In other 
words, was there a proper relation be 


tween power and rigidity? 


This showed the necessity of establish 
ing standard which would be a meas- 
ure f 1e perfor e of the machine, 
a basis f calculating the size f motor 
ir é lriving power, and a 
gage t whi the different functional 
part f the machine could be propor- 


tioned At first the pressure at the tool 
standard. A 


point was taken for this 





WORK OF I HORSEPOWER MINUTE MEASURED IN CUBIC 
METAL REMOVED, CUTTING SPEED 45 FEET 


MINUTE, FEED INCREASING 


lathe would be spec ihed as able to develop 
and stand a pressure at the tool point of, 
say, 6000 pounds; a planer was to have a 
pull at the table of 20,000 pounds, et 


This might have been a good standard 
: +] 


if it were possible to determine the pres- 
sure on an ordinary machine Tests were 
made to find the pressure required for 
\ us cuts, but these t required a 
special arrangement of tool post and could 
not be taken without modifying the con- 
struction of the machin I-xperiments 
showed irke fferences in horsepower 
required to produce a given pressure at 
the tool post for given speed of the 


work; in other words, the efficiency of a 


machine of given type and size was by no 
means a constant [his was no surprise, 
f course ut | been overlooked in 
ome unaccountable way In fact, it is 


being oyerlooked even now, and the idea 


} 


seems to De 


has its 


ibroad that each type of ma- 


chine constant, expressing the ratio 
between energy delivered to the machine, 
and useful work done by it. 

[he difficulty of determining the pres- 


sure at the tool post required for a given 








general adoption of 
amount of metal re- 
The whole matter is 
Specifi- 
for a 


cut led to the fairly 
another standard, the 
moved per minute. 
condition. 
tools calling 


still in an unsettled 
cations for machine 
guaranteed output are by no means gen- 
eral, but the general tendency seems to be 
in this direction. It is customary nowa- 
days to call the buyer's attention to the 
size of driving pulley and width of belt 
and to the gear ratio, rather than to the 
output of the machine. This is mislead- 
ing. Even if actual belt power—that is, 
the product of belt width and belt speed 

were given, instead of size of belt, this 
would not indicate the capacity of the ma- 
chine for removing metal; while gear 
ratio has absolutely no significance except 
to indicate the reduction in speed which 


It 
the 


one can obtain in a certain machine. 
may be possible that in 
future machine-tool builders will adopt a 
set of rules by which to indicate the capa- 
city of a machine, and the first item would 
doubtless be the amount of metal removed 


per 


some day 


minute. 
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d. 
feed? 
e. What is the efficiency of the feed 


How much power is required for the 


mechanism ? 

The first question was a point to be de- 
cided by the sales manager rather than by 
the engineer, as it was greatly a matter of 
competition. As is quite usual in the de- 
sign of a new line of machines, the desired 
capacity was placed somewhat higher than 
that of other makes of similar machines. 
The customary method is to increase the 
size of driving pulleys or belt, or the gear 
any combination of these ele- 
ments. This was not deemed advisable, 
for two reasons. In the first place, noth- 
ing was to prevent competitors from going 
still further in this matter and so securing 
a seeming advantage in the sale of their 
machines without sacrificing anything but 
a few pounds of cast iron. In the second 
place, the purchaser of the machine is not 
interested in the amount of power which 
he can feed into the machine, but rather 
the power of the spindle end, which to 


ratic , or 


in 
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milling machine. In all tests a spiral cut- 
ter with nicked teeth was used, 3% inches 
in diameter, 6-inch face, and for a 1%- 
inch arbor. The cutter was driven by a 
key, and made of high speed steel. 
All were made by driving the 
machine by an electric motor, belted to 
the machine. The object was to have all 
conditions as near as possible to those 
under which the majority of milling ma- 
chines have to run, the only difference 
being that the belt was nearly horizontal 
instead of vertical. In testing the ef- 
ficiency of machines in this way the belt 
must be considered part of the machine. 
The power consumed was ascertained by 
reading of ammeter and voltmeter, and 
the amount of metal removed by measur- 
ing width and depth of cut and the 
amount of feed per minute. The amount 
of feed, as indicated on the index plate 
of a milling machine, is generally an ap- 
proximation, near enough for every-day 
work, but not for a test. The actual 
amount of feed was, therefore, computed 


tests 
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have been confined almost exclusively to him is the business end of the machine. from the gearing. In case the feed is a 


tathes. All other machines seem to have 
been considered as following the lathe in 
cutting characteristics 


SPECIFICATIONS OF MILLING"MACHINE 
TESTS 
It was my pleasure to carry out a line 
of tests as to performance of milling ma- 
chines, both as regarding feed and speed 
at of the Milling 


Machine Company I available a 


the works Cincinnati 
found 
great mass of valuable data collected dur 
ing the existence of this firm, but in order 


to start with a clean slate and unhampered 


by past experiences, I disregarded for the 
time being all these as well as all other 
data within my reach. 

Che main points to be settled were: 


a. How much metal shall a machine of 
> 


given size be capable of removing? 
b. How 


this work on 


much power 1s required for 


existing machines? 
c. Is it possible to improve on the effi 
ciency of present machines and still pro 
machine ? 


duce a commercially successful 


Chere can be no doubt but that it is better 
for the user of the machine if he can take 
a given cut with less belt or motor power. 
Not only does he save in power, but this 
power saved is power which would other- 
wise have been used to wear or destroy 
the machine. 
To 


quired to remove a given amount of metal, 


determine how much power was re- 


tests were made on various machines. 
The metal to-be cut was in all cases, both 
in these tests and in those to be described 
later, steel of the following specifications : 
Combined carbon, 0.16 per cent.; silicon, 
0.008 per cent.; manganese, 0.51 per cent. ; 
0.086 
; tensile strength per square 
limit of elasticity, 
of 


reduction of 


phosphorus, per cent.; sulphur, 


0.041 per cent 
inch, 52,378 pounds; 


> 


30,313. pounds; elongation per cent. 
length, 50 per cent.; per cent. 
area, 54 per cent 
The test blocks 


long, 5% inches wide anc 


were 18 inches 
» inches thick. 


used 
gl 
The ends were milled in to provide means 
for holding the block on the table of the 


function of the spindle speed, that is, if 
the feed is expressed in thousandths of a1 
inch per revolution, the feed per minut: 
depends on the number of revolutions per 
minute of the spindle as well as on th 
amount of feed per revolution. The ex 
act number of revolutions of the spind! 
at normal motor speed was determined b 
computing the gear ratio and pulley rati 
\s pulley diameter the diameter of th 
pulley plus thickness of belt was taken 
This computation would give the spind! 
speed at rated motor speed and withou 
belt slippage. For this reason the spec 
of the first driving shaft of the machi: 
was determined by the tachometer at eac! 
test. All readings were taken simulta 
eously. The of revolutions « 
spindle and the feed per minute were cot 
to the  tachomet 


number 
rected according 
reading. 

Where the feed of the machine was it 
dependent of the spindle speed, that is 
taken off a shaft, 


therefore, expressed in inches per minut 


constant speed an 








id 


nt 
te 
p- 
ay 
al 


ed 
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the same correction was made, as the 
amount of feed and, therefore, the amount 
of metal removed; here again was a 
function of the speed of the first driving 
shaft. 

These preliminary tests showed consid- 
erable differences in the efficiency of dif 
ferent machines, that is, one machine 
would cut considerably more material 
than another for a given amount of 
horsepower developed by the motor. They 
also showed that the efficiency of all ma- 
chines was relatively low as compared 
to the lathe. This latter might have been 
f the 


expected considering the nature « 
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a Tests determining the amount of 
metal removed per horsepower. 
b Tests determining the efficiency of 
the feed mechanism 
c Tests determining the efficiency of 
the driving mechanism. 


Power REQUIRED TO REMOVE METAL 

The same motor and belt were used 
for all cutting tests. A series of tests 
was made with a depth of cut of 1/16 
inch; then with a depth of \% inch; then 
3/16 inch, % inch and % inch. This com- 
plete test was repeated four times. The 
cutter was sharpened in the ordinary way 


779 
curves. They served as a check on the 
belt tension. It was found that the am- 
meter readings gradually increased from 
the first to the fourth series. This was 
probably due to the gradual dulling of the 
cutter. 

In plotting the curves, the test readings 
were first corrected: The power readings 
by means of the efficiency chart of the 
motor; the amount of metal for loss of 
speed of the machine [he curve as 
plotted is the curve of the average value 
of powers. Where the curve shows an 
amount of metal removed of say 5% cubic 
inches per minute, this amount may be 




















cutting tool. As the main problem in 
machine shop is not to save power, but to 
get the greatest possible output, this lack 
of efficiency cannot be held up against 
the milling machine as a type, for its 
other peculiarities make it highly ef 
ficient as a producer of work 

There was nothing radical or revolu 
tionary in these points, but it was thought 
hat strict adherence to well known prin 
iples should give the best obtainable 
sults 

More complete tests based on the re 
lt of the preliminary tests were made 
fter the line of high-power millers was 
le velope d and ec mpleted These tests 


ere of three kinds 


S FOR ESTING FEF EFFICIENCY Ol MILLING 
before starting complete series of tests, 
and not resharpened during test 


For each depth of cut a number of dif 
ferent feeds were used In all cases the 
even feeds were used starting with the 
second (next to the lowest) and increas 

« thus: second, fourth, sixth, eighth, 
tenth, etc., up to the highest feed 
of course, impossible to go through the 


It was, 


entire series with the deeper cuts, as the 
belt would slip before the last feed was 
r ached 

all times the erd of the test for that 


This slipp e of the belt was 


depth, except where the entire scale of 
feeds could be used Readings were 
taken, when the belt slipped; but these 


lanoc were not used in plotting 


MACHINES 


due to a depth of cut of 1/16 inch and 
a feed of 16 inches or to. depth of cut 
of % inch, and a feed of 8 inches, or per 
haps a depth of cut of inch and a feed 
of 4 inches 

The amount of power required to re 
move a given amount of metal varied 
with the speed, depth of cut and feed 
per minute, and scems to have a tend- 
ency to the minimum when the section of 
the chip removed per tooth approaches 
most nearly a perfect square Figs. I, 2, 
3. 4, 5 and 6 show curves giving relation 
between power required and metal re- 
different conditions of 


moved under 


spe ed, feed and depth of cut They are 


partly derived from the tests described, 








780 


and partly from tests made for the 


special purpose of ascertaining these re 
The fact that the 
inges with these conditions 


lations power re- 
quired chi of 
feed, speed and depth of cut made it im- 
single curve re- 


and 


possible to plot a giving 


iation between power metal re 
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Further, it is not likely that the greatest 
amount of horsepower is required for the 
feed at its maximum number of inches per 

It is more probable that the max 
feed fo1 
feed or less per minute, in which case the 
in the 


minute 


imum power is used 10 inches 


would be neighborhood of 


pressure 





moved. Again, the amount of slippage or 140,000 pounds 
slowing down of the machine was not A machine using 6 horsepower net tor 
always the same for the same amount of the drive alone (that is, using 6 hors« 
metal removed. lor this reason the av power at the cutter) would require about 
erages have been plotted. The curves were 8 horsepower at the pulley for the drive 
extended to tl ero point, but the high alone, and therefore a total of 112 horse 
point of all curves is the actual highest power for drive and feed under conditions 
average obtained, so that in a certain of feed mentioned above [his 1s quite a 
sel rves also show the compari respectable amount for a No. 4 machine 
son of ( eatest possible capacity of Assuming the cutting speed to be 40 feet, 
the machine This should be taken as the pressure at the circumference of the 
significant however, only when remem cutter must be 
bering the conditio1 under which the 
F 6 x 332,000 : 
machin¢ vere tested, and then only as = 4950 pounds, 
' or 10 ‘ 
1 I f the maximum § driving 
pow ind this must so be the approximate 
pressure against the table screw instead of 
> » ] \ e ‘ 
] } a RI mR FEED MECHANISM 140,000 pounds Of course. all these fig- 
Tests mad | Cincinnati Milling ures are assumed, but they illustrate the 
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FIG. 8. FEED EFFICIENCY CURVE OF NO. 4 CINCINNATI PLAIN MILLER 
Machine Company, as well as by other computations which led up to the second 
concerns engaged in the manufacture of line of experiments to be described here 
milling machines, had shown that a con In order to determine the efficiency of 


siderable amount of power is required for 
the feed drive of lumn-and-knee type 
of machine. It was found that as much as 
40 per cent. of the total power applied 
might have to be used for the feed alone 
and that this could amount to 1uch as 
3% horsepower ot No. 4 machine [1 
asmuch as | did not conduct any of thes« 
tests and do not know all of th ndi 
tions under which they were made, I do 
not feel that | n present the results 
The main result, however, as far as I was 
concerned, was the fact that they made me 
give very careful consideration to the feed 
mechanism. If 3% horsepower is used for 
the feed, and if that feed is 20 inches per 
minute (tl highest feed found on a 
modern milling machine) then the pres 
sure against the cutter must be 
34 < 22.000 XK 82 
= 60,3200 pounds 
20 

if there are no losses in transmission 


the feed mechanism, the amount of power 


used was measured, as well as the amount 


of work done by the table. As the amount 


f power required varied widely, and it 
would be impossible, therefore. to obtain 
n efficiency chart for some small motor, 


covering the entire range of powers used, 


the idea of using an individual motor for 
the feed alone was abandoned Instead 
he same motor was used as had been used 
tor other tests [he efficiency of this 
iotor was not known below one-fourth 
id It was then necessary to provide 


nm artificial and constant load for the m« 
For this purpose the 
shown in Fig. 7 


/ 


irbor. It had a paddle inside 


box 
the 
and 
the 
the 
water 


tor square 


was mounted on 
spindle 

number of obstructions which made 
i the 


ami 


water in 
unt of 
paddle va 


required resistance for 


By 


box, and by giving the 
, yg g 


box increasing the 


in the 
rious speeds, any load could be produced 


within the range of the apparatus, and 
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this load was constant. The box was kept 
from rotating by resting against the over- 
arm of the machine. The dead load was 
adjusted until it came within the efficiency 
curve of the motor. The part of the ap- 
paratus used for measuring the work done 
by the table consisted of a dynamometer, 
graduated and calibrated up to 8000 
pounds 

One end of this dynamometer was at- 
tached to the table of the milling machine 
A chain at the other end of the instrument 
was wrapped around a drum which was 
mounted on a brake of the Weston type 
An arm, mounted on the brake casing and 
the had at time 
been used to determine the efficiency of 


visible in drawing one 
the driving mechanism but was not used 
in this experiment, except to form an 
abutment for the brake. The brake itself 
was used only as a safety device, being set 
at sufficient pressure for the test, but not 
enough to wreck the had 
been intended originally to set the brake 
to the 
some 


machine It 
ior a certain 
table feed under 
length of time, but it was found that the 
brake The 
mode of working was, therefore, changed 
was carried out as follows: 


pressure and have 


this pressure for 


was too jerky in its action. 


and the test 
All even feeds were taken, beginning with 
the second lowest and going up to the 
For each feed the following pres 
1000, 2000, 3000, 4500 


highest 
sures were selected: 
and 6000 pounds.. The entire series was 
repeated once if nothing happened to spoil 
the test. If something happened to dis 
turb the proceedings, or if something had 
to be readjusted, then the entire result of 
the test was dropped and no curve was 
plotted until two complete series of tests 


were made without interruption. <A sen 
sitive ammeter reading 1/10 amperes was 
used. The tachometer served again to 


take the speed of the first driving shaft, 
and all corrections were made as in the 
With a given 
was 


test previously described 
feed. an entire of 
gone through, after which the amount of 


series pressures 
feed was changed for the new series, etc. 

Before taking a series of readings, the 
feed mechanism was disconnected to get 
reading of the dead load. Another 
reading of the dead load was taken after 


1 
the 


ene 


+h series of readings was completed 


that is, after all the different pressures 

id been used for one single feed One 
observer took the readings of the tachom 
eter; another of the ammeter; a third 
one of the dynamometer, and a fourth one 
was stationed at the feed starting lever 
[he observer of the dynamometer watched 


is instrument until the pointer reached 


figure, when he would call out 


sharply At this moment all reading 
were taken and the feed disconnecte 
Several preliminary tests were made to 


see if the readings could be duplicated in 
this fashion, and it was found to be very 
easy The rise in the ammeter 
readings was gradual, and allowed the ob 
take every 


to do so 


the correct reading 


server to 





pt 


r- 


is 


le 


0 
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time within a tenth of an ampere. If there 
was any drop in the speed of the machine, 
this drop was also very gradual, permit- 
ting the tachometer readings to be easily 
duplicated. 
duplicated was the 


The only point not so easily 
reading of the dyna- 
mometer, especially at the feeds 


If often happened that the feed pressure 


faster 


would go somewhat beyond the pressure 
did not 
feed 


intended, but the dynamometer 


position when the« was 
that the 


leisure, the only dif- 


change its 
could 


thrown out, so observer 
take his reading at 
that instead of 


2000 pounds the curve 


ference being having to 


plot for, say, might 


have to take care of 2100 pounds 
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feed efficiency is 10 per cent., then 0.3 
horsepower is actually used for this feed 
If 10 horsepower is used for the 
that is, for feed and drive 


entire 


machine then 


7 horsepower ts left for the spindle drive 
amount used for 


alone, and, therefore, the 


feed is 3/7 of the amount used for the 


spindle drive. With a machine having a 
feed efficiency of 20 per cent. or twice as 
much, the amount of power used for the 
feed will be 3/14 of the amount of powet 


yr 3/17 


used for the spindle drive alone, « 
of the total amount 
If this 


then the amount used for the 


for the machine 


] 


used 
amount is Io horsepower 
feed will be 


1.76 horsepower as against 3 horsepowet 


agaln, 


781 


EFFICIENCY OF DRIVING 
MECHANISM 
[he third series of tests relates to the 


lESTS UPON 


machines as 
that is, the 


efficiency of mulling power 


transmitting devices ratio ot 


and output of power Some pre 


input 
liminary tests were made by observing the 


power at the spindle by means of an ab 


sorption brake of the Weston type; u 
fact, the same brake as illustrated in Fig 
7 This gave fairly good result at the 


y 
higher speeds, the torque being small; but 


it the wer speeds and with greater 
torque the action of the brake became 
jerky and it w practically impossible to 
obtain reliabl ding For this reason 














ee 

















Fig. 8 shows the curve of 


values plotted from these readings of the 


average 


test on a No. 4 plain miller; each ordinate 


1s the 


average of the ordinates corres 


ponding to a certain amount of feed 


[he importance of a high efficiency in 
he feed gearing cannot be over-estimated 
seem that cent. efficiency is 
that it 


this 


may 20 per 


still so low makes little difference 
something 
th 


nat 


amount or 
first 


hether it is 
ise It 
is of 


may seem at a glance 
little 


vhether 8o per cent. or 90 per cent 


importance to the user 
of the 
But a 
ore careful look at this problem shows 
efficiency very 


feed power is lost in transmission 
he importance of high 
learly. If 3 


sed for feed ona 


horsepower out of 10 are 


machine of which the 


\l ARATUS FOR 


TESTING EFI EN¢ OF MILLING-M 


1 the first machine; and the amount left 


for spindle drive will be 8.24 as against 


machine, Qiving al 


horsepower in the first 


increased spindle 


power of 18 per cent 


ror cutting 


the first 


Of the 3 horsepower 


, ] 
reed 


availabl 
used by machine for the 


lone, 0.3 horsepower is usefully employed 


while the remaining 2.7 horsepower ar 


/ 
« feed mechan 


Of the 1.76 


/ 


employed to wear down t 


ism and destroy the machine 


horsepower used for feed in the second 


machine, 20 per cent. or 0.352 horsepower 
employed, 


is usefully whereas the re 


mainder or 1.41 horsepower is used de 
structively It will be seen, therefore, 
that the power used to break down the 


machine is almost twice as great in the 


is in the 


first machine as it second 





A( 


HINE IVI 
t M Vit tne ippa 
ratus shown Fig ) 
hi I I \ chine of the 
ime typ k namely, Cin 
( nati N j 1g \ illet pl ¢ 1 
pposit 1 I ted va 
st t hat | he A ' were fe 
ved S \ ‘ lle nel 
table, so that 1 ing W lef it the 
ire frames driving work lhe ma 
chines we Dp d with t spindles ap 
proximately in line. A flange wa rewed 
to the no f each spindl hange 
was provided with a tongue engaging the 
groove in the similar flange opposing it, 
and keved to the stout connecting shaft 
There was plenty of clearance between 
tongue ind groove and also endwise so 
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that the uuld behave as a 
universal joint shaft in case the spindles 
must be re- 


connection = c¢ 


were not exactly in line. It 
marked here that the motion in this uni- 
versal joint shaft was exceedingly small 
Flat steel bolted to the 
mentioned flange prevented the connectior 
One of the machines 
the 
The current thus gen 


pieces of first- 


from coming apart 


was driven by a motor while other 


drove a generator. 
erated was dissipated in a water rheostat, 
by means of which the amount of current 
could be closely regulated. There was a 
set of electric instruments for motor and 
generator each, so that all readings could 
be taken simultaneously Both machines 


were driven by belts. A tachometer was 


used to determine if one of the belts 
slipped excessively. If the generator volt 
meter showed considerable drop and th 
tachometer showed about the proper speed 
at the first driving shaft of the first ma 
chine (motor machine) then the belt to 
the generator must have slipped. If, how 


ever, the tachometer showed a drop, then 


the belt from the motor to the first ma 
chine must have slipped. 
The speed-controlling levers of both ma 


chines were always in corresponding posi- 
for the same 
the 
both driving pulleys 


that is. both were set 
speed, so that at 


spindle was running, 


tions 
whatever speed 


were always running at the same speed, 
and that is the speed at 
supposed to run under working conditions. 


Different In 


set the current consumed was kept at 


which they are 


sets of readings were taken 


one 
as near 125 amperes as possible. In an- 
other set this amount was 100 amperes; in 
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machines as of equal efficiency if the con- 
ditions of load were the same, for these 
tests did not attempt to establish the ef- 
ficiency of an individual machine but of a 
type of machines and this could best have 
been done by submitting a great number 
of these machines to individual efficiency 


tests and taking the average of the results 


It is, therefore, plain that a better result 
will be obtained by considering at once 
9” — _ — —_——— ——_——_—_—, 
0 , ms ttt 
) a == 
r 
3U 
1 
2054 ———, — i 
G. 10. EFFICIENCY CURVES OF NO. 4 CIN- 
CINNATI HIGH-POWER MILLER 
tl af ¢ } ‘ 
the two machines as having the same 
efficiency than to attempt to determine 
their individual characteristics. It was 


said that it would be proper to do so if 


the conditions of load were the same for 
both machines, but this did not seem to 
be the case. The load was the same only 


at the spindle noses. From there on and 


up to the driving pulley the load increased 


in the first and diminished in the second 
The the ma 


machine. efficiency of first 


chine is made up of the efficiencies of its 
bearings, shafts, sets of mating gears, etc 
These efficiencies may be called Gs. €ae 
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that it seems to be allowable to consider 
the efficiency as practically constant: in 
which case the efficiency of each machine 
equals the square root of output divided 
The curves presented in Fig. 10 
are based on this assumption. It will be 
scen that the efficiency of the machine va- 
ries from 67 up to 79.7. Various tests 
made at other times have shown repeated- 
lv efficiencies above those plotted in the 


by input. 


curves, but it was not thought advisable 
to embody them in these curves as there 
were not enough readings to make a com- 
plete and the of isolated 
readings would have a tendency to disturb 


the effect of the systematic tests. 


set use these 


EFFICIENCY OF CUTTERS OF DIFFERENT 
TYPES 
The milling machine is not essentially 
less efficient as a power transmitter than 
any other machine tool, but the amount 
of metal removed per horsepower per min- 
ute is low; much lower in fact than for 
he lathe or planer. Were it not for other 
properties the milling machine could not 
either these two ma- 
chines. It is for the milling 
machine that the question of power con- 
sumption is of minor importance in con- 
sidering the purchase of machine tools. 
Still it cannot be denied that the milling 
machine would be esteemed higher if its 


‘ 
t 


compete with of 


fortunate 


power consumption could be brought 
down to the level of the lathe. It is ob 
vious that this cannot be done by in 


creasing the efficiency of the mechanism 
the margin is not large enough to al 


low of any material improvement. Any 


> ~———~_o _ JD 
p / 4 — \ , ar ba ff ‘ v 
< — - 4“ / 
NY Jo o Par eo aie t/ 
Ay VA 7 [— \ z= 
j jf 11 
/ Ls. \ ~ 
f i et \ oe 
—J \ | L r S 
—— x f oe f 
| 
= | X ‘ 
wae | | Cf 5 \ 4 
. | | | Ne -:: 
~ ~ ss 
£3 Ee 
——} ira ——— rt 
_ | aad - = “9 7 
‘ \ Bia 
FIG. I IO-INCH, 16-BLADE CUTTER FIG. 12. 8-INCH, INSERTED-TOOTHED CUTTER 
still another, 80, and in the fourth, 7o et he il ethciency of the firs substantial increase of efficiency must, 
Each set of tests was carried out over a machine being E, then E el e2Xe3. therefore, be found in improvements of 
number of spe namely, the lowest, etc. Similarly, taking S symbol ot the cutting tool. With this consideration 
third, fifth, etc., up to the highest but one the efficiency of the second machine, then in mind, some tests were made as to th 
After correcting the motor reading for fy ‘2 X f3, et Phe s may be power required to remove a given amount 
. ] e ~ er + e ¢ eee 1 4 sftase - - +h 4 ovat) + r ¢ ; es - r 
motor efficiency and generator reading fo: ssumed to differ from the e’s account of metal with different styles of cutters. 
generator efhciency, the quotient of the of the difference in load [hese tests have not been carried out overt 
corrected readings gives the product of It was found, however, on taking the a long enough period or with a large 
the efficiencies of the two machines readings that there was such a small dif- enough variety of cutters to give abso- 
It would be proper to consider the two ference in efficiency whatever the load, lutely reliable results, yet, incomplete as 
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they were, they bring out in a startling 
way the amount of improvement that may 
be made in this direction. 

Cuts made with a spiral cutter with 
nicked teeth showed a best efficiency of 
0.48 cubic inch of metal per net horse- 
power per minute, and this efficiency was 
obtained only in a few isolated cuts and 
with a very sharp cutter. Cuts made with 
a 14-inch face cutter with inserted teeth 
and on a No. 4 Cincinnati high-power mil- 
0.04 
inch per net horsepower per minute, an 


ler showed a production of cubic 


increase of 33% per cent. over the spiral 
This 
belief that a face cutter cuts freer than a 
The teeth of this face cut 
ter were radial, as it is customary to make 


cutter. result confirms the general 


spiral cutter. 


them. Tests made with the cutter shown 


in Fig. 11 showed an efficiency of 0.96 


cubic inch of metal per net horsepower 


per minute, and a few isolated cuts even 


higher. This is an improvement of 100 
per cent. over the spiral cutter and 50 
per cent. over the face cutter with radial 
teeth. The cutter shown in Fig. 12 


showed the same efficiency. Both cutters 
have the 


centric with the cutter, thus giving them a 


blade set tangent to a circle con- 


rake angle of 15 degrees The clearance 


was 7 degrees. The points of the cutting 


rounded to prevent injury by 


and 


blade S were 


burning or chipping, this reduced the 


effective rake near the horizontal tangent 


to this curve. It was for this reason that 


leaning 


this 


the blades were set backward as in 
Fig. 11. But for 


point of the blades, 


curvature at thi 
the simpler construc 


tion of Fig. 12 would be perfectly satis- 
factory. The leaning back of the blades 1s 
rather a refinement than a necessary 1m 


provement 
It should be 


ide with 


borne in mind that the tests 
were made on a 
the 


machine of 


these cutters 


vertical machine which had same 


driving parts as a horizontal 
the same size, and besides an additional 


two shafts and four gears, so that it is 


safe to say that its mechanical efficiency 
nust be less than that of the No. 4 hori 


ontal machine used with the spiral cutter 


with nicked teeth. The action of the feed 
mn a machine using this cutter may be 
mmewhat different from that on a ma 


Whether there 


what it 


hine using spiral cutters. 
such a difference and amounts 
has not been ascertained by tests, and 
ight be a field to 
he fact that, generally speaking, the face 
itter doubl the 


same amount of 


promising explore 


with rake removes 
mount of metal with th¢ 
the spiral mill is 


wer as compared to 


gnificant and places the vertical machine 
the front rank 


herever it is possible to use 


work 


type 


cut 


for slabbing 
this 
that a 


50 per cent 


significant is the fact 


rake 


tal than a cutter without rake It 


jually 


with removes more 


may 
mentioned here that many of these cut- 
rs, especially for so-called rotary planers, 
e being made and have been made for a 
with the teeth leaning 


at many years 
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backward as in Fig. 11 but without rake; 
the makers and users apparently believing 
that this leaning constitutes rake. 

I regret that the 
ent laws do not permit me at the present 


requirements of pat- 
date to describe a spiral cutter and a face 
cutter built on different principles, which 
have been tested as to their efficiency. It 
may be of some interest, however, to know 
that a 
taken with these cutter: 
ee | 


number of cuts have been 


great 
showing removal 


1.14 cubic inches per net horsepower 


per minute, and with entire absence of 


chattering of machine and spring of the 
cutter arbor 

The writer is fully aware of the fact 
that the tests described above are by no 


means complete, and he believes that they 
are only a starting point and that much 
befor: 
sufficient working 


more should be done in this line 


we can sav that we have 
of the 


efficiency 


knowledge of drives and 


feeds of milling machines and of milling 
cutters The fact that so little has been 
published on this subject has led him to 


submit this paper, incomplete as it may be 





Patent Experiences—Two Failures 
and a Successful Wrench 


By Wirt Bec 


Joe was an expert mechanic, having had 
the experience which eighteen years’ work 
vives a man; he had begun young as a boy 
pprentice, 
mn the floor, at the 
chi f 


went out a journeyman, 


worked vise bench, and 
had 
air-brake room as his regular 
in the tool room when tim 
hoth positions required skill 


work He fully com 


mech inical 


risen to th position in the 
work, and 
permitted ; 
and careful 
was 
standpoint, a_ fac which 
lost patentees lack, and which is one of 
the main causes for so many f 
patents 

and getting tired of th 


Passing forty 


histle and a boss, he hit out for himself 
renting a small shop which he filled with 
the tools and equipmert he used to have 


in his tool room at home, and took in al 


classes of machine work within the c 


pacity of his shop. Here was a standar 

make of lathe with electric motor drive, 
* . ‘ eeee 

tted with gear-cutting and milling at- 
tachment, hand forge, emery wheels, mill 
ing cutters, and tools by the bushel; the 
very equipment needed by a man who had 
to do any and all kinds of work. Each tool 


was purchased to meet a need for it in 


some model making; either models for 
cthers or for himself \n inventor is ap 
pealed to by those who are working on an 
idea, either for help or to make up the 
models. Joe had five patents already to 
his credit, beside having worked out as 
many more original ideas, discarding 


some, and holding others to perfect and 
patent. 
In the back room of his shop he and | 


would talk over our patents. Joe had five 
had three He 


none 


patents; | had scored one 


success: I, Chere is a freemasonry 


among inventors, the countersign being an 


original idea embodied in a_ working 
model. It maker to 
secretly withheld from’others 
Joe and I had 
to talk 
penings to a patente I 


MACHINIST 


passes its what is 


eight patent experiences 


hap 
o the readers of 


over covering the average 


the AMERICAN who have 


passed through the mill, our experiences 


will recall some of their own, and to those 


now on their first patent they may serve 
a warning of what is ahead 
I walked into the back room of Joe’s 
shop one afternoon to show model I 
was then and glancing at the 


noticed a drawing on 


“What's this, Joe?” I 


piece of paper 


aske d 


“Just a ketch 1 1 pump piston 
I am repairing for the town pump Of 
cours after looking at the drawing I 


turned over the paper as we all 
and he 


ot a huge 


head 


re was a boldly printed letter 
Mu with 


manufacturing company, 
Joe as president, the other officers in turn, 
and the faced “In 


corporated Under the Laws of the State 


legend in heavy type 


of . Owners of Patent Right 
No a 

“Since when?” I asked 

“Oh! A while ago our company was 
promoted with a capital stock of 100,000 
hares, of which I own 25,000, and the 
other four an equal amount between them, 


with a treasury stock of 50,000 shares 


sale of treasury stock meeting 
expenses: 


“Well | 


cent of it 


can't sel 


We 


Here is a heavily financed 


corporation for you Its whole assets 
onsist of two models: one out now on 
tri ] the oth r or tl if back shelf there 
Not a cent of its stock has been paid for 
My thusiastic friends (?) saw » much 
profit in the patent eht that t was 
nee I d ! I ti tl com 
\ W at w t p lent 
f ll hig { ‘ et ds nd let ft 
er fellow do that [he others come to 
fo nodels, traveling expen | 
vy time to personally show the pat: it 
ev never come thi th wit n) ] 
Whe | talk sses like Law 
n expose « method t shakes con 
lene My nl | t that it 1S 
ntirely con f her in 
town, or othe ‘ inning 
vould get! 
Here is one of t t alluring snares 
f the patent rp He will promot i 
ompany Pla \ s president! He 
will put your comp t h with th 
very n facturers vo wish to reach, and 
througl im success will come to your 
mpany. Y¢ will f yourself skinned 
both comung d 1g 
Joe reached up on the shelf for an old, 
hard and dried piece of horse-shoe chew 
ing pl i, sliced off a p Im full, carefully 
pulverized it between thumb and palm, 
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and lit up with the remark, “Wit, ever tried 
this? You'll never smoke any other if you 
do.” I lit up out of a tin box, and know- 
ing that when a smoke was on, talk began, 
put the question, “Joe, you sold one of 
your patents, didn’t you?” 


[wo FAILURES 


“Yes, I sold my third patent. My first 
patent was on a safety pop, to be locked 
when once set, so that the engineer could 
not change the set of the pop. That was 


23 years ago. My rights have expired 
and parts of my ideas are now being 
freely used by locomotive builders. My 
second patent was a power coal loader, 
and I thought success was surely mine. I 
pictured every railroad adopting it at 


each coal yard, and large returns seemed 
so sure that I spent freely in perfecting 
an expensive full-sized working model 


and operated it for a few months to per 


fect it. Well, I just about went busted. ] 
spent all I could on it, and interested 
friends went in with me. My whole fu 
ture was tied up in that one venture. If it 


was mine, if it failed 
I was badly Well, it failed. The 
railroads adopted another method and left 
me and my hopes high and dry. Wit, a 
death of a cherished hope, 
thought 
all-in 


succeeded a fortune 


hurt 


man takes the 


that he has over, worked 


all 


I was hurt, dis 


one 


over, and placed his in, almost 


like a death in the family 
couraged, and so far set back financially 
that for the next three to four years I was 
strictly up against it.” 


How manv of us have followed the idea, 


always feeling that suecess is just barely 
out of reach and the next detail perfected 
will get it, only to come face to face witl 
a mortgage on the home, and lose 
former friends, who now think vision 
iT mp ctica nd wish to avoid us 
But let e a success with the next 
pat they alwavs did believe 1 
“Onuit geni thev sav then. Joe hit it 
on the next one 
\ Ovick SAuL 

‘Which patent was it you sold, Jo I 
inquired 

‘The off-set wren While on the air 
brake work in t hops, I had seen the 
need of a good off-set wren and so 
made up just what I wanted to use, d 
veloped it, and took out a patent. Notl 
ing came f it, although I tried hard t 
get s interest taken in it, both by per 
sonallv laving it before thos iround me 
and by correspondence but there was 
nothing doing I guess nearly a_ veat 
passed, when one day a stranger happened 
in the shop, apparently rubbering through 
Things of interest slowly called him over 
to t] ir-pipe hencl nd casually he took 
up my wrench, examined it and remarked, 
‘Prettv fair wrench. Where did ve b 
it?’ ‘I made it mvself. ‘Patented?’ ‘Yes 


much will 


for $2000 


sale?’ ‘Yes.’ 
will sell it 


\ ou get 


‘Patent for 
vou take for it?’ ‘T 


Tl take it for that price the 
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papers from home, come up to a notary’s 
office during the noon hour, sign a deed 
over to me for it, and I will give you a 
check that the bank will cash today.’ 
“Wit, I’m not shortening the conversa- 
tion much. That’s about all there was to 
it. By one o'clock that afternoon I was 
back at work with a certificate of deposit 
from the bank for the money. In think- 
since, | satisfied he was 


ing it am 


there on purpose to buy my wrench, but | 


over 


got my price for it and have no regrets.” 


hat was a pretty quick sale, wasn’t it? 


All talked over and done in less than a 
half day. 
“Joe, how much do you figure you net 


ted on that patent?” I asked of him. 
“Well, the first Wit, 


wrench a simple invention and not 


in place, the 
was 
very costly, unlike my second one, which 
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A Center Indicator for the Miller, 
Drill Press or Boring Mill 





By F. J. Deecan 


This is a handy little tool to have in 
kit. It consists of a shank 4, 
which can either be made to fit the 
spindle, in which it is intended to use it, 
or to fit a Morse or other taper sleeve 
that it used 
machines. 


one’s 


so can be on various 
The pointer E has a ball on one end of 
it which works in a socket formed by the 
nurled nut F and the seat C, which 
forced against the ball by the spring B 
The work which marked off 


is clamped to the table and the pointer 


is 


has been 














was a large machine of many parts, and £ is thrown over at an angle. When in 
which cost a good deal to make. This _ this position, if the spindle be turned, the 
patent on the wrench, including all the end of the pointer will describe a circle, 
forgings, machine work that I put in on’ the center of which will be in line with 
:; o t 
‘ e 
. t £ 
Z© <&n.. of 
: = 
bitiibnad 
ere 
a ns 3 ~ 
—— 2) 
= i's = = 2 ~ 
VITIP LLL iF 
A MU eee — sessions 
Lo 5 | E 
So 4. 
HE CENTER INDICATOR 
the different models until | finished the the center of the machine spindl Th 
ne I g patent on, my total expenses work is then adjusted so that the part 
or materials and s n, and adding in’ marked for boring is concentric with the 
patent right cos don't think ex circle described by the pointer, and then 
ceeded $150 or $200 at the outside: so secured 
that I made say, $1800 
Now I call that a successful patent. In It is reported that an Austrian invento: 
fact, I call any patent successful that is has produced a mechanical device whicl 
sold for more money than it actually cost it is claimed will assort metal coins whic! 
up to its sale Some single patents are have been thrown together regardless of 


fortunes in themselves—some exceptional 


ly important ideas bring quite large for 


tunes—but by far the greater number of 
patents that are sold bring an average 
price fairly close to this sak 

he time from starting on the rst 


inodel to the date of applving tor a pat 


nt, covered only four months, $1890 for 
the result of four months of working at 
odd times! One such sale only is not 
much, from the standpoint of the general 


public, but if an inventor realizes from 
three or four patents such a price, the 
aggregate begins to count, and should he 
be fortunate enough to hit a good one in 
between, selling for over ten thousand 
dollars, his success begins to attract at 


tcntion in the press 


their denominations, placing each denom 


ination in a separate basket. The variou: 


coins are thrown indiscriminately into 

funnel at the top of the machine, and fron 
the funnel they slide downward, alighting 
This track 


tecting edge or raised border containing 


on a spiral track has a pro 


slits corresponding to the various sizes 
the coins As the coins of various de 
nominations glide downward onto th 


track, 
of the machine they pass through the slits 


through some peculiar mechanism 


corresponding to their various sizes, en 
tering their respective baskets at the bot 
tom of the machine. It is said that several 
firms handling large amounts of coin daily 
| ave 


results 


tried the machine with satisfactory 
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in 
A, 
the 
it, 
we 


us 


of 
he 


1s 
off 


in 
he 
le 

th 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


1@ segments and the center angles ar 





A Method for Making Armature Recently ] have found a new method for 
making these core segments of which the also different, as can be seen from th 

and Stator Core Segments following is a brief descripti engraving In order to apply my method 

Fig. 1 shows a core segment for the 1 ng or these different 

lternator to run sizes and shapes, it 1s necessary to chang 


stator of a 625-kilowatt alter 
































A difficult question in electrical manu 
facturing is, what is the most practical at 3000 revolutions per minut: Fig. 2 centricity e segment arcs, and 
way to make core segments from 0.025 shows another core segment for a 5000 t make th res of the same radius 
[his is shown nn igs. I, 2 and 3, and 
especially 1 1 where the differen 
5 t between concentric and eccentric core seg 
' ment arcs 1s t show 
x \'¢ ~ ~ Fig. 4s “ i\ t t re e si 
L “ | nents ements nd B are shaped 
with concentric ares, and segment C with 
L pnp eccentric arcs. With the eccentric design 
Eee =< Y ; ; 
\ ‘ FiG.1; 3 the diagonally hatched part 1s lost but on 
3 the other Hand the horizontally and vet 
SS ; 
mi <> , = tically hatched parts are gained, and offset 
FIG, f 1 , - - e 
i the other ss. Mr. Haff has found from 
- / xperience that 1t 1s impracti al to make 
: ' , — 
we ty ie , { | mpound die for the simultaneous blank 
T TT > mC nd piercing of cor seoments It 1s 
| | 5 cit Np nor . tical mention ! 
| (ie- 7 Sf / i I | ( i ( 
= } rie pieces in tw peratior | vy method | 
put nite dial side f th ‘ 
t ent ? t hol 1 ] st perati 
. , ] t} c eedi peration 
" 
—* | a2 wer 
> 
\ c a ‘ ( O0 Oi ONT For cutt ides and holes 
. = ee — t f n shearing blad 
FIG. 5 . , : , , co. 
— { \ 1 ‘ 
G. 7 I table for t 
; eomet 
- \ — 7 
orb I] . thie ont | 
_— ™ | 
Ve ~=ey | yt t » 1 ‘ 
\ /| 
\l1 
/ | A - 
} ( \ 1 leng 
reer V4: ()y this | I ‘ ) rew 
c \0 / fi. _ \/ which are adjustable in tl l-slot ro! 
‘ \ | s es . . . ° 
eo punch holder into whi the shearing 
- : * blades are tightly driven 
) B ! 
~ - | The « sect nd best wav to set thes¢ 
hear blad is to mak pattern stencil 
ee ae | E eh aat tee] that 3 eX tly f the sh p 
nd contour of the finished core segment 
“ \ ft | a diusted and fastened the 
; = c \ ned 
~ - shear | cit 1! DD tw?! thi dies ar¢ set 
T ; te them The eid r indexing pin i 
‘Iso properly 1 ted in order to register 
nt ; ‘ " 
the sheet they ' fed through th 
, ‘ 
FIG, 5 FIG. 4 | > 
After ‘ ( segment ( 
) ~ \ I NX 
RES Fos I NI en nied i ‘ Coat per . as 
they ire tT ke 1 to the I t hing pre 
‘ ] } 1 4 ‘ ae ‘¢ } ’ 
inch thick stock for armature and stator kilowatt alternato1 » run a speed ot otched and tl curved line 
- . - ~ - aé . > 1, ‘ , * 
ores of electrical machines? Mr. Haff 1500 revolutions per minut lig. 3 shows sheared to size and shap [he die f 
n page gio, Vol. 31, Part 1, wishes to a similar segment for a 1500-kilowatt al this operation is shown in Fig. 6 and th 
know of a cheaper design of tools, and ternator to run at 90 revolutions per min punch in Fig. 7 At D is indicated th 
quicker and more accurate method of pro- ute shear for the Irve [he advantages ot 
duction, for such segments than those that The radii for these segments are quit¢ this method are the saving of material 


are ordinarily in use. I have spent some different. For the segment of Fig. 1 the and the cheapening of the tools. At the 
six years in this line of manufacturing and radius is 12 inches; for Fig. 2, 24 inches same time the punching operations do not 
know the methods that are in general use. and for Fig. 3, 12 feet The chords of require as much time as those of the usual 
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methods and in this way the core seg- 
ment costs are reduced 
F. M. PittssurGcH. 


Frankfurt, Germany. 





Boring Jig for Crank Cases 


Jig shown herewith was designed by 
me to enable the crank cases to be pro- 
duced in reasonable time and correct. 
Formerly for horizontal centers we trusted 
to saddle screw division and for vertical 
centers, trusted to dropping or raising the 
boring bar to scale on the machine. The re- 
sults can be better imagined than de- 
scribed. The jig consists of table A 
bolted onto original table, having feathers 
B to insure the table being square after 
moving and replacing. Upon this table at 
each end stand two brackets C, fitted with 
hardened bushes In the center of the 
table are four cast-iron locating blocks D, 
each fitted with feathers to fit the center 
slot and circular steel blocks to fit the 
crank cas« 

The method of operation is as follows: 
The cases are milled on the end face and 
the holes in them which the connecting 
rods pass through are bored out in a jig 
on the vertical miller. They are then 
placed on this boring jig with locating 
blocks fitting the two center holes, and 
one block in each end hole, there being 
six holes in the crank case altogether 
The crank case is then held down by 
ordinary clamps £, with a bolt through 
the clamp, block, and into table. The 
holes GH J AKL are then bored through 
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bushes, thus being sure of being correct. 
G is the magneto-bearing hole, H the cam- 
shaft hole, J the crank bearing, K the idle- 
wheel bearing, and L the pump bearing. 
Only H and J require boring right 
through the length of the case, therefore, 
in the back bracket only two bushes are 
fitted, but for facilitating manufacture of 
the jig all holes are bored through both 
Short bars are used for GK L, 
and long bars for the other holes. The 


brackets. 


crank case is shown (partly) dotted in 
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top views; these are also fitted with steel 
feathers fitting into the center slot of the 
large table, which is bolted down to the 
original boring-machine table by four 
bolts, shown in the plan. 


T. A, J. 


Birmingham, England. 


A Handy Combination Tool 


I send herewith two photographs of a 
combination tool I bought along with a 
lot of other things recently. It has 





























COMBINATION TOOL 


thin lines in both top views, and will, ] 
think, give a clear idea of thé job and jig. 

I think this jig is somewhat novel on 
account of its simplicity, as by removing 
the loose blocks and brackets the table 
can be used for any ordinary job and also 
other jigs designed to suit various jobs 
and to fit this base. To make drawing 
clear I have omitted a plan of the 
brackets These can be seen plainly in 
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THE BORING JIG FOR CRANK CASES 


evidently been made by a good mechanic 
for his own use; let us hope it was no: 
made on the boss’ time, for if it was it 
probably cost the shop quite a lot. It 
can be used as a caliper square, a taper 
gage, a protractor and a try square 
When used as a taper gage it will, owing 
to the shape of the upright jaw, gage 
tapers which run down to a sharp point. 
That is to say the two jaws can be so 
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adjusted that they touch at the bottom 
near the beam. The beam is graduated 
and is a snug fit for the sliding jaw. 
The sliding jaw is hardened and lapped 
square with the beam. The swinging jaw 
is also hardened and lapped flat on the 
edge which touches the upright jaw when 
adjusting it to set it as a caliper square 
The ends of both jaws are lapped to a 
circle on the outsides so that the tool can 
be used for inside measurements. The 
are is nicely divided and the range of 
movement is 130 degrees. The swinging 
that it is at right 
Setting for 


jaw can be swung si 
angles to the sliding jaw 
angles is accomplished by the graduations 
on the arc and a line on the beam ex 
tension. A nurled set screw secures the 
arc and swinging jaw and another set 
screw secures the sliding jaw 


Wa. B. Mason 
Philadelphia, Penn. 


Turning Tool for the Automatic 
Screw Machine 


The screw, shown at 4, Fig. 1, is an 
ordinary hexagon-head affair produced 








A 
| 
: 
-————+ 
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B 
FIG. I SCREW-MACHINEI WORK 


by means of some interesting tools on the 
Simplex multiple-spindle automatic screw 
machine. 

[he tool in first position instead of the 
usual single-cutter box tool with back 
rest is made to carry three cutters, which 
The highest is 

farthest from the center so as to step 
lown a little below the flats on the hexa 
on stock. The second highest roughs 


stand at unequal hights 


j 


lown the next step and the third turns 
shade over size so that the piece when 


eady to index from first to second posi 
m appears as at B, Fig. 1 
[This three-tool mill, Fig. 2, deserves 
pecial notice. It is really an adjustable 
hollow mill with all of the good and 
me of the bad qualities of the latter 
\lost screw-machine operators are aware 
f the trouble it is to get a hollow mill 
cut equally on all three edges, and 
size. With this mill, the tools stand- 
ng at unequal hights, one is always sure 





AMERICAN MACHINIST 
of each tool doing its work and also on 
account of the narrow width of cut one 
can feed nearly three times as fast. 

The tool, Fig. 3, for second position is 
for shaving and rounding up the end of 
the screw. By using rollers one can bur- 
nish the stem by setting them a shade 
hard against the work 


ing operation the finishing tool has con- 


Now in the shav- 

















CENTERS 


siderable to remove as it reaches. the 
crew head where the steps have been 
left by the three-tool mill. Here is wher 
the adjustable feed cam on the Simplex 
machine shows up to advantage 

This cam is a simple disk rounded and 
polished on each side [lo make a long 
piece it is set at a wide angle and vice 
versa for a shorter piece. By using this 
cam the feed as it nears the end of the 

















FIG. 3 FINISHING BOX OOL WITH ROLLI 


ravel is gradually retarded and so by 
the time the finishing tool is up to the bolt 
head the chip is very light and a nicely 
shaved screw is the result 

While the shaving tool is working, a 
tool in the second cross-slide chamfers 
the head of the screw leaving it ready for 
threading. The threading operation is ac 
complished with the die running on and 
off while the other tools are working 


Cologne, German C. M 





A Hardening Kink 


The wheels in an automobile change 
speed gear box are required to be as light 
as is consistent with strength. This is so 
that the clutch shaft will come to rest 
quickly ‘when disengaged from the fly 
wheel 

The = firt with whom I was con 
rected some years ago had in their gear 
box a wheel similar to the one shown in 
hig. J This gear was to be carbonized 
on the teeth and hardened A batch of 
50 were required The first method tried 
was to machine them to finished size 
(plus grinding allowance, of course) and 
fill in the recess at B with fireclay, then 


1 


bury them in a cast-iron box full of bone 


dust This was subjected te a low heat 
over an extended period in the usual 
manne \fter reheating to a good red 
heat the gears were then quenched, and 


it was discovered that most of them had 
cracked at the junction of the web and 


rim, and the remainder were very badly 
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er yale FIG. 2 eer 
I ct O BE CARBONIZED 
1 « vercome thns I suggested the fol 
lowing method, which proved to be very 
f he blank was turned to 
lines 4 and carbonized in bone dust 
s before, but without quenching; when 
yl it was turned at dotted lines B to thi 
lept f bon iL e blank w 
n eheat l q n ed This had 
effect f lenin the teeth and 
f dj t] t B soft 
he g can then be machined out at 
to « espond wit ction shown 
Simil treatment to thi ilso applica 
| 1 e-hardening pieces such as that 
in Fig his is lettered as in 
big S that tl san descripti 
ipplies 
Glasgow, Scotland J. H. Jouns 
1 ti xisted Ci iny I12 
it bil pl ¢ 15890 per 
SO! i] 1! yon ¢ | id in 
1 t { with 10,347 em 
pl I x $431,873 in wages were 
paid by the f ies, or $272 per work 
while it 06, $2 Ol2 we paid 
ror Van $ O07 pe W i! The 
total valu f production ws nearly a 
tenfold r in the five years It 
I mo tT 12,200,000 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 
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WE PAY FOR THESE 


The Working Foreman 


One of the first men who ever gave me 
any advice in a business way told me that 


if I ever had more than three men work- 





ing for me to just stand round and watch 
them and not try to do any work my 
self. I belieye he had been building a 
house at the time, which may account in 
1 measure for the low limit he set. | 
was reminded of this conversation by 
Mr. Coan’s article on page 990. What the 
limiting number of men who can be 
ndled by a foreman who is also work 
hould be, is certainly variable and 

{ \ 

fold t ] 

di 
\ ( ] il 1 
ny | ? tiie 

dded_ that 

| ( a It well 
\ i the rst he work in som 
( ( ( 1K it 1 1 Tew minutes si 
that it will take care of itself a week. In 
» shop nd on special work it requires 
est part fa foremat time to keep 
work planned so that the men have 

best adapted to them 
lhe second, showing the men what t 
does not merely mean showing men 
a t competent but also showing 
them ww their work fits into the com 
| d chine that ey mav know 
where t] must be careful and where 
é “let it go.” If it takes much 
to lay out work it is apt to take 
. e men, and sa 

e last it the one that ought t 
e the least important, but, sad to say, 
oftentimes costs the most Police duty 


is offensive to the watcher and _ the 
watched and this is what usually limits 
the scope of a working foreman. Dur 
ing the past few months it has been the 
fate of many shops to cut their forces 
down to those few standbys who are 
liked because they like the work well 
enough so that they don’t have to be 
watched to keep them up to it. Shop 


forces have dwindled to the point where 
many foremen have preferred to do some 
work at lathe or bench rather than stand 
around idly watching men who do not 
need it 

When things begin to pick up again we 
deal about the 


good 


are going to hear a 








ALSO 


then all hands know that it is 
police patrol and resent it accordingly 
The best discipline makes the least 
show of authority. It is enforced by the 
moral influence of its own presence with- 
A man who 


just a 


out display of the big stick. 
will soldier with the boss at his elbow is 
a subject for the grand bounce and noth 
ing else will cure him 


Fitchburg, Mass ENTROPY 





A Cheap, Efficient, Adjustable 


Section Liner 


I have, from time to time, seen in the 

















a 
-——~ 
FIG, 
AN ADTUSTABLE 
legeneration of the machine trades, just 
because the shops will have to hire back 
these fellows that have to b« watched 
lhe worst objection that I ever found 
eing a working foreman was that it 
ties one too closely to one spot in the 
shop. If a foreman has nothing to do 
ut travel up and down room, then 


the men take it as a matter of course that 


he should glance at their work whenever 


he is around their way, but if he is work 


ing at a lathe and wants to see what is 
going on he must take a special trip, and 


. 
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SECTION LINER 
AMERICAN MACHINIST good, bad and 


different section liners 


[here is an old saying that “a go 
drawing is spoiled by poor lettering and 
poor drawing is improved by neat I 
tering.” I should say that it all depended 
on the degree of goodness or badness 1 
both cases it I do know that a goo 
cutline will look very badly if the sectio: 


lining and shading 
In 1873 I was laboriously crosshatching 
i - 


are poor 


some work with two triangles one insid¢ 


the other—holding one and moving thi 








tance 
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other—when the idea struck me which | 


present herewith 
There are section liners for sale, some 


cheap, others expensive, but when one 


comes to a thumb tack in his operations 


they fail to glide over it and pursue the 
tenor of their 


eVen way Figs. I to § 


show how to make a liner that is cheap 


glide over thumb tacks 


and will not only 
ut will enable its 
that 


mit. Two 


operator to perforn 


stunts none of the others will per 


wooden triangles at 25 cents 
cach, a few 


screws and the other parts 


which are simple to make; when through 


fold it 
This section liner consists of two 


and 


hang it up 


by two 


india-rubber band 














lipped over the 


in 1 headed wood 


rews dd from a is. th 


Projecting 


netal arm e fastened to a by small 


lat head 


‘rew At is 


two 
wood screws kk Che vertical 


fixed at its lower end to the 


a small pin or other suitable 


triangle b by 


device to prevent its rotating and upon 


this is operated the nurled clamping nut g 


slot 1, 


screw /t passes, is ben 


regulator f having the 


lhe movabl 
through which the 


p vertically at /, a distance equal to th 


thickness of the circular base of the clamp 


it g It will be seen that the space 
gulator f 1s capable of being moved for 
ird or backward as desired and can then 
rigidly fastened to b by the clamp nut 
In Fig. 1, it will be seen that the dis 


1 
tr 


rough which a or Pb can travel is 
limited to the distance between the for 
ward edge of e and the rearward face of 
and the forward face of g and the rear 
ward'edge of e as shown by the dotted lines. 


es. 2and 3 show f moved sidewise with / 
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as a center; it will be seen that the slightest 
movement of f in this manner will make 
less 


showing the 


the spaces between the lines slightly 


Fig. 4 
shape of e more clearly 


shows a rear view 


this allows either 
1 or b to be tilted upward in passing over 


lail obstruction 


1 thumb tack or any sn 


Fig. 5 shows an attachment for ruling 
irregular or wavy tints, m 1s piece of 
rinter’s lead cardboard, its outer edge 
being cut in an irregular or wavy line 
It is fastened to the riangl by tl 


[he operation of the liner is as follows 
! place the first three fingers of the left 
hand on . the littl ger and thumb rest 


ig on a at near points indicated 
1 lettered. Holding a down firmly is 














0 SAMPLES OF REGULAR AND IRREGULAR LINI 


} 1 . 
noved toward the operator as fat 5 in 


spacing regulator 
ing 6 down firmly and lifting the thuml 
and little finger from a, the tension of the 
rubber bands cc will draw a « 
limit, the operation being continued ad 


lib. 


lrue or eccentric Greek borders, plain 


and fancy corners for borders etc., are 


rapidly laid out \n irregular tint 


ples cannot be reproduce 


operator himself. If printed in blue on a 


iff bank check, it is almost impossible 


reproduce or alter what 1s written upon 


in ink. Samples 1, 4 


re specimens of irregular or tints; 


2 is a sample of the mic adjust 


ment as shown in Figs. 2 and 3; 3 1s a 


g and brickwork; 5 


border of plain shadi1 


shows for itself; 6 some cross 


false Greek | 


how ~ 


hatching and parts of Or 


ders: 8 and 9 show cross-hatching «nd 


shac 


obtained 


T 


ling, the effect in the dark part being 
} } | 4 ] + 
DY ickening eet ines not 
altering the spacing 
*hattanooga, Tenn. J. P. Suverki 


he Band Saw as a Machine 
Tool 


' in page 543 | I ticed 1 ( mt t 
band saw in the machine shop. In shop 
building text machinery thi ire é 
quite extensivel ! cutting sheet-steel 
plate up t s inch thick. The saw used 
is abo t im described, but it is 
supported by g llers above and 
‘ee ; 

ec lOW ! K¢ tne saw ver;ry 
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11 ' 1 | S 1 iit are gro 
y t ndths wider than the saw 

ck the depth is such that t 
ms t the t ] st clear the utsid 

( I 


Ikes-Barre, Pem 


Lubricants and Advertisements 


| \ sind of lubricant f 
lrilling ill ) 1 ind screw cu 
ting } ; ‘ le ‘ il | get be C 
esults from lard or animal or fish oils 
Where a heavy flow of lubricant 1s neces 
sary as for clearing the chips, particularly 
for heavy cuts, I always use soft soap 


and \ 
with 
open 
that 


1 
much 


a good 


any tool 


good 


many compounds sold in the 


vater, and have found results 


lat purpose. | 


for t agree 


market 
will keep its cutting edge 
animal oils 


longer with lard or 
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Any combination of cutting oils with 
While they 


may cut freely they gum so badly that the 


cotton-seed oil in it is bad. 


slides of the machine get frozen and have 
to be thoroughly cleaned. 

I am interested in all the AMERICAN 
MACHINIST contains from the front page 
to its back, and I do not miss any part, 
and we can get very instructive ideas from 
the advertisements. There is not an issue 
in which I do not find something contain- 
ing good information in the advertise- 
ments 


Louisville, Ky. HERMAN FLETCHER. 





Dividing on an Engine Lathe 





The article, “Dividing on an Engine 
Lathe,’ at page 491, reminds me of a 
scheme I once used for a similar pur 
pose 

It was necessary to make a graduated 
collar to give a micrometer reading for 2 
certain machine. The thread was eight 
per inch, so the collar required 125 gradu- 
ation marks. As the shop equipment was 
far from the best, it was up to me to do 
it any old way as long as [ got it 
done 

Accordingly I put the large face plate 
on the lathe, and with a sharp-pointed 
tool scratched a fine line around its cir 
cumference. I then made a light prick 
punch mark on this line, and with a large 
pair of dividers stepped it off into five 
equal spaces, prick-punching each step 
after I got the proper distance. Then with 
a smaller pair of dividers I subdivided 
each of these spaces into five equal parts 
ind again subdivided each of these parts 
nto tive 


This divided the face plate into 125 


equal spaces which were approximately 


right, as | had avoided the accumulated 


rror I then made a chalk mark near 
every fifth prick-punch mark and was 
ready to graduate the collar. The man 


drel holding the collar I placed on centers 
and drove a wooden wedge behind the 
tail of the dog. I put a sharp-pointed tool 
in the tool post and set my surface gage 

ut the hight of my centers Chen 


drawing the face plate around until the 


needle of the surface gave coincided with 
every fifth mark (the chalk-marked ones), 
I drew the long lines on the collar witha 
the pointed tool 

In going around the second time ] 
stopped at each mark and drew the short 
lines on the collar. The job was perfectly 

tisfactory, for owing to the great differ 
erce between the diameter of the face 
plate and the collar the error was not ap 
preciable, and the job did not take near) 
as long as I supposed it would when | 


started it 


Belleville, (ont & E M 
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A Graphic Solution of an 
Exponential Equation 


’ 


A year or more ago, in conne ction with 
some work on graphic computations at 
the Sheffield Scientific School, we made a 
graphic solution which is of interest in 
connection with Professor Peddle’s valu- 
able articles which have appeared re- 
cently in the AMERICAN Macuinist. The 
method of obtaining the solution was sim- 
ple and may be of use to others in solving 


\ / 
/ 


oO Cc 
FIG. I. TWO MEETING LINES AND BISECTOR OF 
ANGLE BETWEEN THEM ARRANGED 
TO EXPRESS ADDITION 
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Fit 2 ARRANGEMENT OF THE MEMBERS OF 


THE EQUATION ON THE AXIS 


similar equations involving fractional 


pow rs 


(he formula was an empirical one tor 
the flow of water in clean cast-iron pipes 


s follows 


H The head in feet per 1000 feet of 
pipe, 

V =- The mean velocity in feet per sec- 
ond, and 

d — The diameter of the pipe in feet 
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Taking the equation in its logarithmic 
form, 


log. H =} log. 0.38 + log. Vy 86 — log. gq *+*, 


ot, bringing down the exponents, 

log. H = log. 0.38 + 1.86 log. V — 1.25 log. d 
Transposing, 

(2) log. H — log. 0.38 = 1.86 log. V— 


1.25 log. d. 


We have here an equation of the form 
A—B—C, grouped as follows, 





SLIDE RULE ILLUSTRATION OF USE 
OF COLOR 





FIG. 4. METHOD OF TAKING OFF DIMENSIONS 
FROM A SLIDE RULE 
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A B Cc 


log. H — log. 0.38 1.86 log J 1.25. log 


each group involving but one variable 


Professor Peddle shows, page 341, how 
three lines, two forming an angle of 120 
degrees and a third, their bisector, may be 
used to express the addition of two quan 
With the three axes 


graduated to the same scale, perpendicu 


tities as in Fig. I. 


lars at values 4 and C on the outside lines 
will intersect on a perpendicular through 
B, a point on the bisector scale equal to 
the sum of A and B. This construction 
furnishes then a graphic solution for the 
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equation B=—=A—C._ Transposing, we 
have 4 =B—C, the form of equation 
(2’). The hexagonal chart, therefore, 


can be used for equation (2) by arranging 
the scales as shown in Fig. 2. 
pleted chart is shown in Fig. 6. 
The actual work of laying out the chart 
was as follows: The upper scale of an 
ordinary 10-inch slide rule was taken as a 
scale basis. The first term, log. H — log. 
0.38, may be written log. H + colog. 0.38 
On the slide rule the distance from the 
left to 0.38 on the left scale is the logar 
ithm of 0.38. The distance from 0.38 to 
the central index, I, is equal to log. 1 — Jog. 
0.38, or, since log. I = 0, to simply log. 0.38. 
If for any value of H, say 4, we measure 


The com- 


AMERICAN MACHINIST 
was then removed, cut along the crease, 
and 0.38 on the scale having been set on 
O in Fig. 5, the scale for the A-axis was 
laid off. 

To obtain the the B 


and C terms, a line OM was drawn sub 


graduations for 


stantially bisecting the angle between the 
B and C axes. 
done duty for 


The paper scale, having 
the A-scale, 
ferred to OM, this time being set with the 
index, 1, on O. These OM graduations 
were made lightly in pencil. 
distance Oa, say 4 inches, was laid off on 
OM and a 
fourth 
was laid off on the C 


was trans 


An arbitrary 


distance Ob, one and one- 


times Oa, in this case 5 inches, 


axis; ab was drawn 


and the scale projected over onto the C- 
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or their equivalent in inches. In this case 
inches were The C appears 
as in Fig. 6. In reality it is a regular 
logarithmic scale, the same 
but with 
left off. 


As zero on a logarithmic scale corres- 


used. -scale 
as the others, 


the intermediate unused values 


ponds to unity of the numbers considered, 
of d less diameter 
appear on the and of V 
less than 1 foot per second appear to the 
left of O on OB’ 


values than 1 foot in 


extension OC 


In this case as there were comparatively 
few graduations on the C-axis perpendicu 
lars the chart as 

In reading 
the result a transparent index may be used 


were extended across 


shown to facilitate reading. 











































































































Diameter of Pipe, in lnches l 2) 
l — 
\ 
al 
0 
acd 2 a — 5 as 
ry 
_ 2 24, 8 
ra? yc* 
\ 
j Ao 
“~ 
‘ ; ~~ 
4 4 4 
“y , 
om — = ———————— al 
a 
7 7 
mnt — v > — 
[ s oo Ine v SS 
, ui Tk’ ae — a ee 
5 =. 2 eee l 
—_ O12 — ——E 
li ~~ ste — _ i 
. l ~ . = 
“> li inal eerie reo 
— . Le —_— — — — a 
= |: === a ; - - 2 
N) : ~ 
= —o* ee a —EEE < 
SS : —_ ines ea —— 
Sa i a ; = 0 
} =o of = a ” ss 6 
— a = = _ t 
4) 
a & 
riG. 0. CHART SHOWING RELATIONS BETWEEN HEA I} IAMETER AND VELOCITY FOR LEAN CAST-IRON PIPI 


from the point 0.38 of the left scale to 4 


on the right scale, we have the distance 


corresponding to log. H —log. 0.38 If, 
therefore, the regular slide-rule gradua- 


tions be transferred to the A-axis with the 


point 0.38 at O, Fig. 2, we have a scale 
of the first or A-term of equation (2) 
lo do this a piece of paper was inserted 
between the upper scales of the slide and 
Fig. 4, 
thumb 


turned 
The 


car- 


frame, as shown in and 


sharply with the nail 
graduations of the 
ried the 


and 


over 


upper scale were 


over onto paper with a sharp 
the reproduced 
with close accuracy and very quickly. This 
picking off 
and elimi 


The 


drawing pen scale 


method saves much time over 
the graduations with dividers, 


naies any cumulative errors paper 


axis, each point being carried over parallel 


to ab. The scale on C was then 1.25 times 
that of OM. If the OM scale was laid 
on the new one every point on the new 
scale would be the 1.25th power of the 


one opposite it. In a similar manner the 


listance Ov 1.86, Oa was laid off on the 
B-axis and the graduations on the scale 
OM projected over parallel to ac, giving 
a scale of log. V 1.86. The axes B and C 
having been thus graduated the tempo 
rary scale OM was rubbed out 


Now, #7 and ’ may come to any odd 
value, but the values of d occur only in 
commercial sizes. Labor may be 
out these only on the OM 
the C- 
feet 


certain 
saved by picking 


scale and carrying them over to 


scale, marking their value either in 


as described by Professor Peddle, or if a 


square and 60-degree triangle ar handy, 
these will be found quicker and less liable 
reading the 


find the 


to error As 
chart take the 


an example in 
following: To 
mean velocity in an 18-inch pipe under a 

d of 4 feet Project 4 on the 
perpendicularly over to the 18 


per 1000 
inch line From the intersection so found 
drop vertically to the desired value on the 
l’-scale, 4.6 feet the 


three quantiti s H., V or d. the third can, 


Given any two of 


f course, be found 


[he above construction required but a 
few hours’ work and when finished gave 
solutions well within the limits of ac- 


curacy of the data and the formula. 


New JosepH W. Roe. 


Haven, Conn 
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The Value of Theoretical 
Analysis 





columns we print a_ note- 


Professor 


In+ other 


worthy article by Hood, de- 


scribing the methods that he pursued in 


balancing a rock crusher. The problem 
was one of machine’ construction, or 
rather machine reconstruction. The de- 
fects to be corrected, the method used, 


and the results obtained present several 


ire worthy of consideration 
the 


features that 
the 
problem 


l‘irst, analysis and solution of 


were accomplished entirely by 
a direct application of 
Sec- 


results had been 


theoretical means, 


the principles of mechanics. 
theoretical 
it was found that the 


of the ma 


pure 
ond, after the 
reduced to practice, 


desired end in the operation 


line had been attained; thus theory and 
yractice were in accord. Third, a graph 
ical statement and solution of the prob 
lem were used, means undoubtedly easier 
to employ than a purely analytical treat- 


ment. lourth, the constructional changes 


of the crusher were so simple, that we 
ire surprised that no one had at least 
tried them from an experimental stand 


point [The theoretical investigation 
pointed to the simpl st kind of a change 
in the crusher, and but shows again how 
obtained, 


properly 


easily desired results can be 


provided they are considered 
and effect. 


solving 


from the standpoint of cause 


Professor Hood’s method of 
this hal: . o proble mee ted a 
nis Dalancing probiem consisted in stating 
the problem graphically, by laying out the 
machine elements from the crusher; then 
by graphical differentiation and integration 
ition cu for the 
This 


racteristics to a 


in plotting the acceler rve 


unbalanced parts curve proved to 


be simular in cl sine curve, 


or the acceleration curve of a revolving 
unbalanced weight \fter this fact had 
been established, it was a very easy mat- 
ter to determine the size and location of 


counterweights to be fastened to the fly- 
wheel, which would balance properly the 


moving parts of the crusher, consisting of 


the jaw, pitman, toggle-joint and ec- 
centric. When the weights thus deter- 
mined were applied to the crusher, the 


vibra 


tion was reduced from 0.48 to 0.03 
ni latter dimension a_ negligible 
juantity Lhus, a purely theoretical in 
vestigation led to the desired practical 
results, and has proved once more that 

cory and consistent practice lead 

to tl ne end. Practice and theory are 
pposed 1 gonistic, b rather 
properly are in perfect accord 

column s have trequently ex 

rressed ir approval of — graphical 
nalyses and graphical charts for deter 
inng and recording engineering data 
Many times graphical analysis is far 
impler than purely analytical one. In 
this case, as Professor Hood points out, 
it would lave been difficult to obtain a 
mathematical expression for the motions 
and relationships of the crusher parts 
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without introducing certain assumptions 
that would lead to incorrect results. The 
graphical method was by far the easier 
When we consider the sim- 
plicity of the change in the 
crusher in order to do away with the vi- 
bration, the adding of counterweights to 
the flywheels, we are surprised that some- 
one has not tried this before, or at least 
recognized 


of the two 
structural 


has not developed it into a 
feature of rock-crusher design 

An explanation may lie in the fact that 
it would not readily occur to anyone that 
a revolving counterweight could properly 


balance the vibrating jaw and its attached 


parts. However, now that the way has 
been shown, we shall expect to see the 
rock crushers designed in the future 


counterbalanced to eliminate vibration. 


Leading a Horse to Water 


Some two or three years ago the legis- 
the 


act requiring foundry owners 


iture of State of Massachusetts 


passed an 
to install suitable lavatory facilities for the 
use of their employees. A great point was 
uiade in the hearing before the legislative 
the desires of the foundry 


operatives themselves in regard to such 


comnuittee of 


facilities 
A short time ago we visited a_ large 
manufacturing plant in eastern Massa 


chusetts 


the 


\s we approached the foundry 
general said: “I want to 
our lavatory building that the 
He showed 
us a plain, yet pleasing, one-story 
interior finished in 
connected by a 


T he 


equipment consisted of a number of wash 


manager 
show 
State compelled us to build.” 


you 


brick 
with an 


white, well lighted 
passageway with the foundry proper. 


structure, 
and 


white porcelain-enameled iron, 
and a supply of metal lockers. The build- 
ing was provided with heating appliances 
We expressed our in- 
sur- 


sinks of 


for cold weather 
terest in the installation and 
prised to be told that so far as the man- 
ager knew the building had never 
used for the purpose intended; continuing 
he said: “I don’t believe that it ever will 
be, for the boys have passed around the 
word, ‘We have made ‘em put it in, but 
don't use it.’” 

Such incidents should not be overlooked 


were 


beet 


by our legislative bodies when bills are 
being discussed that, if passed, will de- 
mand a positive action from one party, 
and require a voluntary action from the 
cther party, in order that the intent of the 
bill shall be carried out. In the case that 
investment of several 
that was 


from 


we have cited an 
thousand dollars had been made 
no in fact 


doing good to 


one standpoint it might be considered a 


anyone ; 


detriment, for the space occupied by th: 
building could have been devoted to man 
ufacturing purposes 

The 
part of employees is a real one in much 
industrial betterment of legislation. This 
point was recently brought out in an ar- 


question of codperation on the 
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d come a prearranged course of study lik Wilcox 

AS : : the rest Nor can this be avoided unless het vill be a simultaneous session of 
1e The Apprentice Schools in we can find some way of endowing the’ the Gas Power Section, which will include 


re Cincinnati jigs with the personal magnetism of the a business meeting, “Reminiscences of a 


successful teacher Gas Engine Designer,” by | H. Nash, 


lhe officials of the company are deeply and “Possibilitis f the “Gasolene Tur 
The education of apprentices is being 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 
A Five-spindle Automatic 
Screw Machine 


[This is another lathe of the multiple- 


spindle class with five spindles, a four- 


space tool holder, threading bar and cross 


slides front and back. The headstock is 
cast solid with the bed and this has a 
three-point bearing on the base, which 


pan of liberal size. 


Carries an Olli 


In Fig. 1, A is the stock feed operated 
by cam J, the details being shown more 
clearly in Fig. 2. B is the locking bolt, 
C the front cross slide with adjusting 
and stop screws and the stock stop. The 
tool slide has four flat faces and _ the 
main driving shaft runs through the 
center so that pulley H drives all the 
stock spindles. Back of this main shaft 
is the threading shaft 7, which works in 
rather a novel way 

[he stock is run at the normal speed 
at all times, but the tap or die is made 
to cut its thread by being revolved at a 
slower speed, but in the same direction 


as the stock. No reversal is necessary to 
back it off as the threading shaft is simply 


speeded up, when the die or tap runs off 


its thread. In this way the threads are 
cut at one-third the usual cutting speed 
and no stopping or reversing is neces 
sary. Provision is made for a _ second 
threading spindle above the other, when 
desired 

The stock feed is adjusted by the set 


screw at 4, which introduces lost motion 


LATEST 


between the feeding lever and the cam 
roll, but does away with all adjustment 


of the feeding cam. As the cutting tools 


are in operation during the feed no time 
that 


is lost on account. 





SS 
SS 





SZ 
> 
> 


~ 


~~ 





SJ 
FIG. 3 
DETAILS OF HEAD, LOCKING 
The cam shaft is operated by pulley 
©, Fig. 2, through worm gearing, and 


this shaft is squared on each end to take 
for hand adjustment, as at E. 
J, the index- 


a crank 
This shaft carries feed cam 


ing and locking cam L, cross-slide cam 





AND TURNING 


INFORMATION 


cam F 


and 


slide cam V, while 


thread-cutting 


M, tool-feed 
controls the 
cam G the speed regulating dogs which 
the slow-cutting and _ rapid-return 
feeds and other movements 


spindle 


give 

















FIG. 5 


MECHANISM 


more details of construc- 
tion, Figs. 3, 4 and 5 show the locking 
bolt and head-revolving mechanism. The 
has a cone point, which 
and e, one-half the 
This centers the head 


Going into 


locking bolt c 
fits the 
cone being in each. 


bushings d 


























FRONT AND 


REAR VIEWS OF 


FIVE-SPINDLE AUTOMATIC SCREW MACHINE 


FIG. 2 
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accurately without depending on the fit chambers a and DP can be filled indepen 
of the pin in the bushing. Fig. 4 shows dently of the glass oilers shown, and the 
how the bushings are divided. The lock- oil from these eventually finds its way 
ing bolt is operated by the bell crank / to these chambers. Details of this are 
from the cam QO scen in Fig. 3 

The head is turned by the chain and The operation the tool slides can be 
sprockets, the lower sprocket FR being clearly seen he liffers from the 
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FIG. 6. BOX TOOLS AND HOLDERS OF THE PEERLESS AUTOMATI( 

lutched at the proper time by the pawl f usual box tools, all overhang being 
which is controlled by cam h At avoided, and adjustments are easily made, 
ther times the drum J turns inside the while one or more tools may be secured 
sprocket R. to the same face The openness of de- 

[he spindles run in bronze bearings, sign by which parts are readily acces- 
re adjustable for wear and have a_ sible, is an interesting feature 
double system of lubrication. The oil Change gears give ten feeds for cutting 











FIG. I. ROLLS FOR MAKING COINING 


STRIPS 





FIG. 
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OO to 
t 


0.026 inch per 


1¢ <; but the quick re- 
independent of the cutting 
l n be instantly cut out 
the machine can be oper- 
without fear of accident. 
capacity of 1 inch in 


and is made 


Machine Com 





ng mill illu ‘ S 
sign ! i] 
1! t) 
O 
; f 
roll 
wn t 
ceeps the | t t 
ne surfaci 
f oi w S 
i g point of view 
xtre curacy 
trips for inage 
ion ind tl 
Ipp is secured by 
f which can be seen 
t wo housings 
ymntrolled by a right and 
ted witl train of gears 
in Fi Should 
‘ side than the 
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M Ijusted | rs little obstruction on thi shaft is driven from the constant-speed 
h an endless belt 


weight and strength of the whol fhe speed is changed by merely turn 





I} 2 indicat I n designed to resist vibra ing the hand wheel, which is conveniently 

ipper and lower roll ts 1 re | ff fron located at the side of the housings, and 

is t thickness of the rolled erh rear tershafts as desired vhich shifts the belt from step to step of 

p l at the right reads in tet he center of tl pindle is 32 inches the cones [he variable-speed shaft is 
thousandths, while the one at the left from the floor, the arbor is 12 inches long moved to and from the constant-speed 
reads i indredths of an inch, and by nd the weight of the frame ready to ship shaft by means of the long tightening 


moving former one complete revolu is about 250 pound It is made by the lever which enables the operator to keep 


t10Nn, the left-hand in licator will be moved New Brita Machine Company, New the belt at all times under the proper driv- 
me not r 0.01 inch Uritain, Con ing tension. 


1 


The extreme length of the machine 1s eileen This lever also makes it possible to 
8 feet 1 inch, the width 6 feet 8 inches, th ™ , shift the belt while it is slack. To further 
hight 7 feet 9 inches, and the total weight, A Speed Variator facilitate the shifting, the shoulders of the 
including the motor, is 25,000 pounds aeeenns cone steps are beveled off as shown, and 
All gears are guarded, as well as the end the illustration shows a new speed _ the shifting mechanism is furthermore so 
of the rolls [he motor 1s a §0-hors variator which has been subjected to rigid arranged that one end of the _ belt* is 
power General Electric, wound for 220 and varied tests in the shop of the makers shifted onto the smaller step of one cone 
volts, and geared at a ratio of 19.2, this 
giving 44 revolutions per minute to the 
rolls This was designed by Oberlin 
Smith and built by the Ferracute Machin 
‘ompany, Bridgeton, New Jers A 
— 
— Kae 
at SP ee) 
7 |All 
= 


This p hing frame has been designed ' ae, 


Polishing Frame 


get 





Dp | Dion Iram 
; + bh 
} \ 1 t he 














\ SPEI VARTATOR 
ears This de before the other end of the belt is shifted 


ce is for use in shops where the planer onto the larger step of the other cone 


rk is of such nature that different cut In consequence there is practically n 








rable. It permits four wear on the belt due to shifting. 











ditferent cutting speeds with one constant lhe hand wheel operates the duplex 
SHING FRAMI return speed belt shifter by means of a cylindrical cam 
It consists primarily of two inversely mounted between the cones. The sta 

? 


may get at a larger portion of the wheel piaced cones, one mounted on the con tionary pedestal bearings for the constant 


than is possible when the uprights ar tant-speed shaft on the end of which is speed shaft are fitted with phosphor 


straight, as usually made. This is an ad the return pulley, the other mounted on bronze bushes lubricated by ring oilers 
vantage in polishing tubes, cylinders, hol the variable-speed shaft on the end of The sliding pedestals for the variable 
Ww ware, irregular shapes The which is the cutting pulley The con speed shaft are turned to form a socket 
wooden blo fit in holes accurately stant-speed sl] it may be driven either by tor large ball-shaped cast-iron casings 
bored and alined, and the adjustment of belt directly from the line shaft, through which are also fitted with ring-oiling 
these blocks is obtained by the set screws pair of tight and loose pulleys, or, as phosphor-bronze bushes. This forms 

hown, which do not, however, bear di hown by the accompanying illustration, universal, swiveling bearing, and insurt 
rectly on the blocks themselves. Each it may be geared to the motor shaft, thus perfect alinement of the shaft bearing 


screw has lrop-forged handle attached making an entirely self-contained motor mder all conditions 


oO tt nnot be mislaid riven quipment variable-speed Phe speed can be changed without 
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ping the motor This saves considerabl 


time, because it eliminates the necessity 


1 waiting for the armature and pulleys 
to come to rest. The momentum of the 
two cones, supplementing that of the heavy 
strain on the 


The 


device is simple and absolutely devoid of 


fivwheel pulley, reduces the 


motor at the moment of reversal 


complicated or delicate parts that could 


get out of adjustment or cause trouble 


and annoyance The elimination of 
running gears insures an almost 


Phis 


Gray Company, 


rapidly 


noiseless drive speed variator is 
buiit by the G. A 


metal 


manu 


facturers of planers, Cincinnati 


Ohio. 





Quick Change Drill Chuck 


this is designed for work wher 


number of tools are used in success! 


as it enables them to be changed rapidl 
without stopping the machin The out 
A and as m 


fit necessary is one chuck 


collets B as there are tools in the set 


Oot ope rations \ collet 1: tted to « 
tool, either by pinning them together wit 
a hardened pin, or in any other w th 
may be suggested these collets 
drop-forged and may be had 0.005 incl 
\ T < T 1) 
or wrdened 
chucks are lardecned | OT rund 

In operation as in ¢ coll - l 
by a light pressure, w 1 overcomes th 
tension of spiral spring within 
throws the key slot in the chuck op 
that the collet car either be inserted 
released, as th Ss paree' bi Releasing 
the collar allows spring to clese the 
key slot and the next collet is secured 


ready for work. JD shows the drill he 
securelv in. pla 

f great assistance in entering it in the 
it also centers it and helps to hold 


it firmly for ny work it may ) Cc lled ( 
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to do Che drive is dit t and powertul, 


ind the collet is held so securel 
well adapted for 
made by the MeCrosk IR me! Comp 


Inc., Meadville, Penn 


back acing Phe Vy are 





Large Horizontal Milling Machine 


his is built for very heavy work, the 


being 8'4 inches in diameter, with 


spindle 





( SS | sti t i 
; 
( s tor convent ; 
lhe drive is thi 1] 
‘ | 
ronze worm wl ef 
vith guards rem rm i 


case so that b | 
all times 
I he table < l g 




















IN 4 
| through tl 
ved by d b 
Sstment 1 p 
positive drive cl 
< feed | 1 
scngaging te 
the tabl 
sinking cutt 
Ihe feed is d 
it th oO cl 




















e screw with four nuts is provided 
for adjusting rail to the same depth 
of cut on duplicate work. The table 
42 inches wide and will mill a pivce 8 feet 
The uprights apart 
distance table 
It 
is made by the 
Works. Phila 


\ gag 
the 


is 


inches 
of 
same. 


long. are 50 


greatest trom top 


of 


and 


to center he 


spindle is t 
weighs 96,000 pounds It 
Newton Machine Tool 
delphia, Penn 


Pulley Riveting Machine 


This is a large size ot the rivet-spin 
ning machine built by the Grant Manu 
facturing and Machine Company, Bridge 
port, Conn., and has been designed to 
rivet the spokes in the rim of a steel 
pulley Chis pulley has spokes of round 


steel 114 inches in diameter, with the end 


down to 7g inch, which projects 
through the After 


amount of metal had been determined by 


turned 
rim the required 
was possible to rivet the 


that 


experiment, it 


heads down so closely there would 
be 


grinding, the 


almost no surplus metal to remove by 
projection having been spun 
to the 


The two holes in the kne¢ 


down to conform pulley’s rim. 


are to alle WwW 


arbors to be placed in either location, so 


that pulleys from 12 to 60 inches in 
diameter can be riveted up on the same 
machine, \fter adjusting the knee into 
position, pressure of the foot treadle 
brings the riveting head, or wheel, down 
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Tapping and Threading Machines 


[he illustrations show a new tapping 
and threading machine recently brought 
by F. E. Wells & Son Company, 
enfield, Mass., which 
up to 4 inch. The machine has internal 
back gearing, 
spindle by means 
(his can be thrown out very quickly and 


out 
(ore has a capacity 


is connected to the 
clutch. 


which 


of a friction 


another thrown in, which drives directly 


from the cone pulley and provides the 
reverse. This is accomplished by the 
lever shown in front of the machine, 
which is used to start, stop or reverse 


the spindle at will. On small work this 
can be done by simply pressing up or 
holding back on the tail block. This ma- 
chine is also equipped with an automatic 


trip and reverse, which can be set at any 
desired point. 

[he tail block has hardened steel jaws 
work and false jaws 
to hold odd-shaped 
pieces. The tail block can be either 
of the center when desired. The 
small lever at the back of the tail block 
is for starting the tap or die on the larger 
work, but not small work 
as the tail block can be pushed forward 


for round or square 


can be easily made 
set 


side 


needed on 


1S 


by hand 
A special chuck is provided for tap 


’ 


ping, which centers the tap by the round 
shank, but drives by the squared 
The face of the tail block’s jaws ar 


planed off square so that flat pieces 
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large to go between the jaws may be held 
against them. A plain plunger pump is 
provided for lubrication. 


Reference Disks 


The illustration shows a set of refer 





ence disks which is being placed on the 
Slocomb Company, 
[hese disks are made 


market by J l 
Providence, R. |] 
of good quality of steel, hardened very 
hard, and after being properly seasoned 
are finished to size. The sizes range from 
Y% inch to 2 


- 


( inches, rising by six 
teenths [he ;- and 5/16-inch sizes 
are made in one piece with the handle, 
while the other disks fit handles fur 


nished with the set. 
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SET OF REFERENCE DISKS 


The disks are entered on plugs se- 
cured to the bottom of the Morocco case. 
The plugs and disks are marked in com 
mon fractions and decimals. The disks 
re also obtainable singly. 


ic 


Business Items 
Northern Engineering Works, Detroit as 
moved its Chicago office from 405 Monadnocl 
539 Monadnock block 


block t 


rhe English rights of the molding machines 
handled in this country by E. H. Mumford 
Company, Philadelphia, and in Europe by 
Ph. Bonvillian & E. Ronceray, Paris, have beer 


Albion Works, 





sold to Greenwood &«& Batley 
Leeds 

Robert W. Hunt & Co 
specting engineers, 1121 The Rookery, Chicago 
Ili., has been awarded by the Chicago & North- 


consulting and in 


western Railroad Company the inspection of 
the structural materials entering into their 


h t 


J 1e steel will 


new terminal station, of whi 
amount to about 24,000 tons rhe same firm 


has been given the inspection of the steel to be 


used in the new Blackstone hotel now being 
erected at the corner of Michigan avenue and 


Hubbard court 





Trade Catalogs 


Buffalo Forge Company Buffalo N. a. 
Catalog No. 197, describing Buffalo fan system 
of heating and ventilating Illustrated, 142 
pages, 6x9 inches, paper 
Jamestown, N. ¥ 
Illustrated, 16 


Crescent Tool Company 
Catalog of wrenches and pliers 
pages, 34x6 inches, paper 


Westcott Chuck Company) Oneida, N. Y,. 


AMERICAN MACHINIST 


Catalog D of lathe and drill chucks Illustrated, 
36 pages, 6x9 inches, cloth 

‘he Brown Hoisting Machinery Company, 
Cleveland, Ohio. Catalog | lescribing grab 
buckets and tubs. Illustrated, 54 pages, 6x9 
inches, paper 

General Electric Company, Schenectady N. ¥ 
Bulletin No. 4627, describing curve-drawing 
instruments for alternating and direct-current 
circuits. Illustrated, 20 pages, 8x104$ inches 

Western Electric Company, 463 West street, 
New York. Pamphlet entitled "What the 
Western Electric Company is Doing to Increase 
the Central Station Load Illustrated, 64x9 
inches 

The West Haven Manufacturing Company) 
New Haven, Conn. Catalog of band saws, 
hack saws and frames, power-hack saw machines, 


plumbers’ hollow mill saws Illustrated, 32 


pages, 6x¥ inches, paper. 


The W. W. Oliver Manufacturing Company, 
1483 Niagara street, Buffalo, N. Y Catalog 
No. D-16, des¢ ribing*rolling mills, speed lathes, 
polishing machinery, drop presses, drills, etc. 
Illustrated, 106 pages, 34x64 inches, paper. 

The Colton Combination Tool Company 
Catalog describing com- 
bination lathe tool Illustrated, 12 
pages, 34x6 inches. Circular illustrating and 


Easthampton, Mass 
holder 


describing Colton steel cutter for high speed 
steel 
Crocker-Wheeler Companys Ampere N de 
Bulletin No. 95, illustrating and describing belt 
Bulletin No. 106 
sulletin No. 107, 
nd power generators 


type alternating generators 
on d.c. switchboard panels 
on direct-current lighting 


Bulletin No. 108, on engine type alternating 


current generators Bulletin No. 109, on gen 
erating sets 

The Blake & Knowles Steam Pump Works 
115 Broadway, New York Bulletin No. K-813 
describing Knowles mine sil! 


mps I| 


King p 





lustrated, S pages, 6x9 inches Bulletin No 
K-814, on Knowles boiler feed and tank pumps, 
Illustrated 20 pages, 6x9 inches. Bulletin 
No. B-815, Blake boiler feed and tank pumps. 
Illustrated 20 =pages 6x9 inches Bulletin 


No. B-817, Blake vertical high speed engine 





Illustrated, i page 6x9 inches Bulletin 
No. K-818, Knowles single horizontal piston 
pumps Illustrated, 2 pages 


Business Opportunities 


The Newark (N. J Fube and Metal Works 
is erecting a new plant 

The Acme Wire Compa! New Haven, Con! 
vill erectJa newjfactory J 

rhe Crown [ron Bed Compa 
vill locate in Cincinnati, Ohio 

‘he Shoe Hardware Company Waterbury, 
Conn., will erect a new factory 

The Hammond Iror Works Warret Pent 
vill erect two additional buildings 

‘he Allyne Brass Foundry Company, Detroit, 
Mich., will have an addition erected 

The Royal Brass Manufacturing Company, 
Cleveland," Yhio, will erect a new plant. 

The Western Maryland Railroad Company 
will enlarge its shops at Hagerstown, Md 

rhe Indiana Rolling Mill Company, Newcastle, 
Ind will erect three additional buildings. 

The Springfield (Ill Wire Screen Company) 
whose plant recently burned, will rebuild. 

The plant of the American Can Company 
at San Francisco, Cal., was destroyed by fire 

rhe Bonney Vise and Tool Company, Phila 
delphia, Penn., will remove its plant to Allentown 

The plant of the Ellisville (Miss.) Lumber 
Company was burned, causing a loss of $100,000. 

The F. W. Black Lumber Company, Nash- 


ville, Tenn., will rebuild plant recently burned. 


799 


lhe foundry of the Gibbes Machinery Com- 
pany, Columbia, S. C., was partially destroyed 
by fire, 

rhe Columbus (Miss 
Company will rebuild plant recently destroyed 


Machine and Foundry 


by fire. 

rhe Bass Foundry and Machine Company 
Ft. Wayne, Ind., will build an addition to its 
foundry. 

rhe John Rauschenberger Cordage Company, 
Milwaukee, Wis., will erect a new rope and twine 
factory. 

rhe plant of the Nashville renn.) Saddlery 
Company was destroyed by fire. Loss, about 
$140,000 

rhe Shearwood (Ga Lumber Company will 
establish sawmill, planing mill and dry kiln at 
Brooklet, Ga 

rhe Northwestern Electric Equipment Com- 
pany, St. Paul, Minn., will establish a factory 
in Minneapolis 
Kansas City, Mo., 
to cost $100,000 


rhe Faeth Iron Company 
has bought site on which a plant t 
vill be erected 

The Fox Paper ( ompan Lockland, Ohio, 
whose plant was recently burned, will rebuild 
on a larger scale 

The E. ( Long Manufacturing Company, 
Hannibal, Mo., will erect a four-story garage 
and machine shop 
Mich Block and Manufac 


rebuild burned plant at 


The Petoskey 
turing Compan ill 
a cost of $100,000 

The Richardson & Boynton Stove Company, 
Dover, N. J., has had plans drawn for three 
additional buildings 

The Reading (Penn.) Iron Company is said 
to be preparing plans for a new pipe mill to 
replace present one 

Verda (La I 


imber Company will rebuild 
saw and planing mills destroyed by fire at a 


I 


oss of about So0,000 


Th York Manufacturing Company York 
Penn., is building an addition to be used as a 
malleable iron foundry 

fhe plant of the Shawmut Motor Company, 
Stonehat Mass as destroyed by fire, causing 
a loss of about $115,000 

The Western Street Car and Foundry Com- 
pany, Old Colony building, Chicago, Ill, has 
selected site for a foundr 

The Farmers’ Warehouse and Gin Company, 
Pocahontas, Ark., has been incorporated. C. H. 
Carter, president Will erect cotton gin 

rhe planing mill and machine shop of the 
Camden N J 


vere burned, Lo about 830.000 


Shipbuilding and Repairing 
It is reported that W H Rogers & Son, 
propose to establish a plant for 
manufacturing wire fencing in Gainesville, Texas. 

rhe Southwestern Interurban Railroad will 
construct repair shops and power station at 
Mangum. Okla J. W. Solomon, Reed, Okla., 
president 
rraylor, Memphis, 
renn., are erecting a foundry and machine shop 
for the castings and special 
machinery 

fhe Webster Full-Expansion Rotary Engine 
Company, St. Joseph, Mo., recently incorpor- 
ated, will erect plant Geo Lamont ,Webster 
is president. 

It is reported that the Queen & Crescent 


construct repair shops at Somerset, 


Route wi 
Ky H I 


chief engineer 


Warrington, Cincinnati, Ohio, 


The Gibson Refrigerator Company, Green- 
ville, Mich., has been organized to manufacture 
refrigerators Capital, $100,000. Frank f "Gib- 
son, president 

The Lozier Motor Company, Plattsburgh, 
N. Y., has completed plans for additions at plant 
hese include machine shop, blacksmith shop and 


testing building 








Wooden Ware 
$10,000 capital 


facture boxe crates, et 


Incorpora 





ky. ke. Martis Hoffinan and William 
iN ‘ 
I Baker Manufacturing Company New 
Have Conn ha bee! incorporated to man 
fa ire spark plugs and other automobile parts 
©). L. Hemming, G. F. Hemming and M. L. Baker 
! orporators 
The Navy Department, Bureau of Supplies 
and Accounts Washington D C vill open 
t following bid December 8 Leather belt 
i chedule 63S > scotch boilers (schedule 
619 rface grinding machine (schedule 62S 
el eters chedule 633 automatic bevel 
re planer chedule 620 brass and copper 
IDINg chedule 637 tap bolts schedule 634 
crometers suWws machine scTeWws stocks 
and die schedule 636), locomotive, rails, spikes 
itehe ete schedule 629 December 15 
Qil-fuel furnace (schedule 631 20-inch shaper 
hedule 632 December 22-—-Leather belting 
pipe fittings (schedule 627 screws, machinists’ 
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AMERICAN MACHINIST 


Situations Wanted 


address of 


ndicates present 
uivertiser, nothing else 


COLORADO 


Practical achinist and mechanical engi 


neer desires position as master mechanic or 
superintendent Western states preferred; 
holding similar position but wish change Box 


668 MACHINIST 


CONNEC 


AMERICAN 
TIcutT 
High 


tion up In 


grade superintendent wants good posi- 
recent methods in all departments 


and organization Energetic, executive, a pro- 
ducer Bot 654, AMERICAN MACHINIST 
GEORGIA 
Position as superintendent of machine work 


electrical machinery Box 


MACHINIST 


on engines and 
AMERICAN 
MASSACHUSETTS 


Brass foundry foreman wishes position 
jobbing, pump or valve foundry preferred 
Dry sand, skin dry moulding, moulding ma- 
chines, et All kinds of bronzes. Twenty- 


foreman Hard 


Macu 


wo years’ 


orner: 


experience, 9 years 
references Box 645 
MICHIGAN 


AMER 


mechanic 
manufac- 


Young man 
experienced = in 


thorough, practical 
superintending the 


ture of automobiles and high grade interchange- 
able machinery; of good executive ability 
Also designer of tools and fixtures and expert 
on 2-cycle engine work Open for engagement 
Address Box 675, AMERICAN MACHINIST 
NEW JERSEY 

Phirtee ears an executive on tools and 
lanufacturing, designing methods and_ tools 
Reducing costs, practical and thorough, broad 


x perience, modern Best references Box 622 


‘ 
AMI 





RICAN MACHINIST 
Mechanic engineer wishes to make change 
it lan ] 1909 Has held positions of 
chief draftsman engineer and = superinten 
dient twenty vears ‘ lence; no preter 
ence as to ation Box 686, AMER. Macti 
NI ORK 
Hig! ass | or, model maker and drafts 
Box 670, AMERICAN MACHINIST 

\-1 wolmaker asa gner al ia round 

I a Be 671, AMERICA MACHINIST 

Blue print expert: blac e, negative printer 

per sé f H. R. Guile. Dolgeville. N. ¥ 

lbraftsman, graduate M.E >; vears’ draft 
ng experience wants position Box 684, 
AMERICAN MACHINIS! 

Mechanical draftsmatr ilso)ofirst) class all 
round machinist and good lathe hand vishes 
position Box 67 AMERICAN MACHINIST 

Draftsman, > three vears’ experience. 
struetural steel general machinery, excellent 


tox GOST, AM. M. 
echnical 
(perience, 
AMERIC 


references, desires 


Mechanical 


position 

I graduate 
working 
1N Macu 


draftsman 
det five ears’ ¢ 
and skil Box 67S 


nechanical 


in Sw 
ability 


Draftsmar experienced on auto- 


math machinery technical graduate: first 
class detailer; at here Box 677, Am. Macu 

Mechanical draftsman desires change = of 
positior seven ears’ experience machine 
lesign power plants et technical Box 
H67, AMERICAN MACHINIST 

Draftsmar competent mechanical, techni 
al graduate 28 it! five vears’ € xperience, 
ants position Salary pom merits *Cap- 
able 22 East 4th St., Ne York City 

I per ishes Positior to Invent design 
or mprove automat or special machinery 
Present connectio it New Jerse, Would 
like to loeate in Ne York City Box 673 


AMERICAN MACHINIST 


Mechanical engineer, wide experience, main 
tenance etterments, new construction, ma 
hine shops, iron and brass foundries, power 
plants, furnaces, drop forge: practical me 
chani and executive technical edueation 
Box 6S AMERICAN MACHINIS1 
Designer and mechanical engineer, 14 
vears practical training on mplex auto 
tic machines, heavy machine tools, elec 
machinery, hydraulics Inventive abil 


ts toa high degree rhoroughly modern and 
’ to take harae Address Arthur.” care 
\M ICA MACHIINIS 
\ e1 15 years’ experience 
ore ome oft The arges concerns 
Middle West i sto est some ome 
eT ‘ re ] y re 1 tole eonce;rt 
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Mechanical and electrical engineer with 
five years’ American experience on g en 
gines and producers, plans, ete., free for en 
gagement Box 682, AMERICAN MACHINIST 

Manager of machine works will change: 


twenty years 
building of 


experience, covering design and 
ants. machines, purchasing and 
production tox OSS, AMERICAN MACHINIST. 

Young man with domestic and foreign ex- 
perience in shop work and selling, now employed 
in executive capacity, desires position as agent 
with reliable concern; salary and commission 
‘Experience,’ 31 16th St., Philadelphia, Pa 


Help Wanted 


Classification 
advertiser, 





lS } 


ndicates address oy 


nothing else 


present 


ILLINOIS 

A prominent Chicago machine tool merchant 
desires to engage the services of three first 
class salesmen of established ability who are 
well and favorably known to the Middle Western 


trade Box 631, AMERICAN MACHINIST 
INDIANA 
Wanted—Two inspectors, two grinders, six 
lathe men, two toolmakers, one foreman, four 
machinists, all for work on gasolene motors. 
Good wages Box 666, AMERICAN MACHINIST 
KANSAS 


Wanted—Blacksmith for foreman of college 


shop Require an expert smith who has ability 
and patience to instruct students Salary 
to start $900.00 for 11 months Box 663, 
AMERICAN MACHINIST 
MASSACHUSETTS 

Wanted Competent accountant for factory 
employing between 200 and 300 hands 
Manufacturing all kinds of light and medium 
veight mechanical devices; must be thoroughly 


competent to keep itemized labor and material 
costs, piece work, day work, etc., and must have 
experience with raw and finished material, order 
ing and general stockkeeping accounts where 
many thousands of parts are involved Give 
detailed accoun or experience and salar t 
pected 30X 676, AMERICAN MACHINIS 
MISSOU RI 

\ large electrical manufacturing ompa 
requires a capable experienced forematl or 
its indicating Instrumet departine previous 


dispensable 


experience i! 


Appl r é 
perience ! 


‘ x pected \ 


and = salary 


cations confidential Box 680 AME! Macu 
NI YORK 
Hoy vould vou like to increase our income? 
If you're a machinist and know other machi 


Wi 


ists or draftsmen vou can do it easil 
vant you to act as our special representative 
in yvour shop for the American Machinists 
Handbook rhis is the best book by all meas 
ures that has ever been published by machine 
makers When ou sell one to a man you're 
doing him a favor and he'll tell you so after 
he’s had the book awhile They are out 
selling all other books We've a verv liberal 
proposition to offer you and suggest vou writ 
us today Book Dep't Hill Publishing Co 
505 Pearl Street, New York 
OHLO 

Draftsman for machine tool vork Wide 
experience necessary, preferably turret lathes 
and tools for same Give detailed particu 
lars regarding experionce and = state ige and 
education Address Box 664, AMER. Macu 

PENNSYLVANIA 
Rivetmaker Wanted, a first ass me 


chanic who understands the running of double 
stroke headers; permanent position with good 
pay Apply Metallic Specialty Mfg. ¢ 1616 
N. 2ist St... Philadelphia, Penn 

Chief draftsman wanted b prominent gas 
engine builders; must be good organizer, fam 
iliar with modern drafting room and = shop 
practice; man itl good gas engine experience 
preferred Box 679, AMERICAN MACHINIST 


Electroplater, must understand basket 





work and the handling of small metal goods 
ia bulk; one speaking German preferred ; per 
manent position with good pay to one who 
ean handle twelve men and show results. Me 
tallic Specialty Mfxe. ¢ 1616 N. 21st St 
Philadelphia, Penn 
ASHINGTON 
Wal B prot ( t engineer g OUsSt 
on the Pacitie Coast i pra echa 
heal adrattsmat ‘> acquatinte power! 
plant design preferred Splendid ope g for 
one 1w0 is ji earnest Address riving l 
part ilawrs ‘ i cations salar inted 
etc Box 647 AME AN MACHINIS 
ISCONSID 
Wanted \ ike rg rind 
j ool Too ! irge concer Must e one 
) or lg r ~ hy eS ~ ‘ 
‘ a ‘ ‘ pa eXpD te 
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n Fo 
n r Sal tion from the Hon. John E. Cross, Land Agent — 
n e High Legh, Knutsford, England : ,' Seaes l and 5 horsepower vertical and 
~_ : > _. oe Be 16 and 20 horsepower horizo 
Steel ball machinery for r ‘ tal: also a number of finished and unfinished 
For Sale abs f = as li linery for rolling hot stee I ! an Intinishe 
e: wien le oa —pry 4 new, . _ 2h hn ad and making balls 1% to % in size, and Pe mn engines of the above sizes All of the above 
= « « re | + > y 1 ‘ . , ‘ : 
nd Waterbury-Farrel |! ap reheading machine, cylindrical forgings; also the wood patterns sizes have been in successful operation ¢for 
nd Con ; Bo mI nake never used Ohlen for making the machines: also three Putné several ears This is a spler did opportunity 
- ompany, Box 740, Columbus, Ohio and one Dodge horse nail mac! — -4 . —- for anvone wishing to build gas or gasolene 
a pil £ ’ i iachines or sale nai , . = » at 
. Land for sale for building purposes for the by H. T. Marshall Machine Co., SO Ward St engines. You can save thousands of@dollars 
ed oe of wees etc., in Manchester, England Brockton, Mass. Tr in experimental work by purchasing this com 
ar its immediate neighborhood . . . . plete outhit Shop ights f \ } 
nt 4 convenient For Sale ills nee iop righ of valuable patents 
: for railway and canal traffic at helenae. aan tad ‘Tuecing patterns igs and tem on these engines ill be given to purchaser 
u it ollowing size gas and gasolene Box 366, AMERICAN MACHINIST 
Alphabetical Ind Adverti 
PAGE a 
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Abrasive Materials Bending Machinery, Hy- | Boosters—Continued. ica H Phila., 

Abrasive Material Co., Phila., Pa. draulic General Electric Co., nw yo. oston Gear Wi 

American Emery Wheel Co.,’ Provi- | jiles-Bement-Pond Co., New York. Regspera Elec. Mfg. Co., Madison, a 4 Gear Works, tiorfoik Downs, 
Padence, R. I. * : Sellers & Co., Inc., Wm., Phila., Pa. . 

oe Co., Niagara Falls, | Watson-Stillman Co., New York. oe Soe. 8 OS Co., | Carborundum 


Dickinson, Thos. L., New York. 
Norton Co., Worcester, Mass. 
Safety E mery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, Mass. 
Air Lifts 
Ingersoll-Rand Co., New York. 
Alundum 
See Grinding Wheels. 
Arbor Presses 

W. F. & John, Rockford, 


Barnes Co., 
Ill. 
Marshall & Huschart Machinery Co., 


Chicago, Il. 
Niles-Bement-Pond Co., New York. 
Co., Grand 


Wilmarth & Morman 
Rapids, Mich 


Arbors 


Capoten _Twist Drill Co., Cleveland, 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. «> 

Barrels, Steel 

Lyon Metallic Mfg. Co., Aurora, II. 

Bars, Boring 

Beaman & Smith Co., Prov., R. I. 


Cleveland Twist Drill Co., Cleveland, 


Elmes Engineering Works, Chas. F., 
Chicago, Il. 


migesee Tool & Mfg. Co., Chicago, 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 

, York. 

agerweed Co., H.B., Philadelphia, 
a. 


Bearings, Ball and Roller 


Boston Gear Works, Norfolk Downs, 
Mass. 

Grant- moover Ball Co., 
ville, N. J. 

~~ Ss stiri Mfg. Co., 


Merchant- 


Philade!phia 


Balls, Steel 


Grant peer Ball Co., Merchant- 
ville, N 

Hyatt Rolle r Be aring Co., Harrison, 
N. J. 

Belt Dressing 

Cling-Surface Mfg. Co., Buffalo, N. Y. 


Desmond-Stephan Mfg. Co., U rbana, 
Ohio. 

Dixon Crucible Co., Joseph, Jersey 

Be City, i > 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 

Belt Fasteners 

Bristol Co., Waterbury, Conn 

Belt Filler 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifter 

The L. & D. Co., Boston, Mass. 

Belting, Leather 

Chicago Raw Hide Mfg. Co., Chi- 

&, cago, Ill | 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Benches, Work 


Manufacturing Equipment & Engi- 
t. neering Co., Boston, Mass. 





Bending Machines, Plate 


Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Philadel- 
hia, Pa. 
bed uiteomb- Blaisdell Machine Tool 
, Worcester, Mass. 


Bending Machines, Power 


Boynton & Plummer, Worcester, 
ass. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 


Bending Tools, Hand 


Estep & Dolan, Sandwich, IIl. 
Wallace Supply Co., Chicago, IIl. 


Blocks, Chain 
See Hoists, Hand. 


Bleeks, Die 


Nicholson & Co., W. 
Barre, Pa. 


H., Wilkes- 


Blewers 
American Gas Furnace Co., 


ork. 
Chicago Flexible Shaft Co., Chicago, 


New 


Genera! Electric Co., New York. 

Niles- Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., Chicago, IIl. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Bolt and Nut Machinery 
Acme Mchry. Co., Cleveland, O. 


Boynton & Plummer. Worcester, 
Mass. 

Davis Machine Co., W. P., Roches- 
ter, N 


Foote-Burt Co., Cleveland, O. 
Harrington, Son & Co., Edwin, Phila- 


deiphia, Pa. 
age Machine Co., Waynesvoro, 
a. 
Lang Co., R., Meadville, » 


Manville ‘Mach. Co., E. J. ater- 
bury, Conn. 

McCabe, J. J.. New York. 

Milton Mfg. Co., Milton, Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National-Acme Mfg. Co.. Cleveland, 
oO. 

Tiffin, O. 


National Machinery Uo., 
Inc., 


Newton Machine Tool Wks., 
Phila., Pa. 
New Haven Mfg. New Haven, 
Conn. 
Niles-Bement-Pond Cuo., New Yor. 
—— Electrical Mfg. Co., Madi- 


Co.. 


Wis. 
Prentisa Tool & Supply Co., New 


York 

Sellers” & Co., Inc., Wm., Philadel- 
phia, Pa. 

Standard Engineering Works, £&ll- 


wood City, Pa. 
Vandyck Churchill Co., New York. 
Waterburry Farrel Fdry. & Mach. 
Co., Waterbury, Conn: 
Wiley & Russell Mfg. Co., 
field, Mass. 


Bolts and Nuts 

Electric Welding Products 
Cleveland, Ohio. 

Milton Mfg. Co., Milton, Pa. 

oapene- Acme Mfg. Co., Cleveland, 


Green- 


Co., 


Bene for Case Hardening 


Rogers & Hubbard Co., Middletown, 
Conn. 


Boeks, Technical 

American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

Sames, Chas. M., Jersey City, N. J. 

System Co., Chicago, Iii. 


Boosters 


Burke Electric Co., Erie, Pa. 
G@ & C Electric Co., New York. 
Crocker- Wheeler Co., Ampere, N. J. 





Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Co., W. F. & John, Rockford, 


Beaman & Smith Co., Prov., R. I. 
Betts Mach. Co., Wilmington, Del. 


Boynton & Plummer, Worcester, 
Mass. ; 
Detrick & Harvey Mach. Co., Wil- 
mington, ’ 
Fitchburg Machine Works, Fitch- 

burg, Mass. 
Fosdick Mach. Too! Co., Cin., 
Gisholt Mach. Co., Madison, Wis. 
a Clarke & Co., Inc., Boston, 
Lucas Mach, Tool Co., Cleveland, O. 
McCabe, J. New York 
Motch & distr 


iryweather “Machinery 

Co., Clevelan 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

—- Tool & Supply Co., New 

ork. 
Rockford Drilling Mach. Co., Rock- 


ford, z l. 
Sellers & Co., Wm., Philadel- 
phia, Pa. 
U pvemeat Boring Mach. Co., Hudson, 
ass 
Vandyck Churchill Co., New York. 


Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 


Inc., 


Inc., 


Boring and Turning Mills, 
Vertical 

American Tool Works oo. Cin., O. 

Baker Bros., Toledo, 

Baush Mach. Tool Co., Springfield, 


Mass 
Betts .n" Co., Wilmington, Del. 
— Mach. Tool Co., Bridgeport, 


colburn Mach. Tool Co., Franklin, 


Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 
McCabe J., New York. 
Mitts & Merrill, Saginaw _. 
Newton Machine Tool Wks 
Phila., Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
Vandyck Churchill Co., New York. 
Boring Tools 
Anpeteens Bros. Tool Co., Chicago, 
l. 
aioe Tool & Mfg. Co., Chicago, 


Inc., 


Box Tools, Roughing 
Bardons & Oliver, Cleveland, O. 


Brazing 
Industrial Oxygen Co., New York. 
Sanford Mfg. Co., F. C., Bridgeport, 


Conn. 
Broaching Machines 
Harrington, Son & Co., 

Philadelphia, Pa. 
Hill, Clarke & Co., 


Mass. 
Lapointe Mach. Tool Co., 
ass. 


Edwin, 


Inc., Boston, 


Hudson, 


Bulldozers 

Bliss Co., E. W., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 

Aqgsioens Bros. Tool Co., Chicago, 

-— ~ “am Schlemmer & Co., New 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, 4 


Schuchardt & Schutte, New York. 
Slocomb Co., J. T., Providence, i a 
Starrett Co., L. S., Athol, Mass. 





See Grinding Wheels. 


Carborundum Paper 
Cloth 


Carborundum Co., 
_. 


Niagara Falls, 


Case-Hardening 

American Gas Furnace Co., 

Rogers & Hubbard Co., Middletown, 

Wiihams & Co., J. H., Brooklyn, 
i A 


New 


Castings, Brass and Bronse 


Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 


Castings, Die Molded 


Berry & Parker, Erie, 3 a. 
Frenkiin Mfg. Co., H.H 


, Syracuse, 
Castings, Iron 


Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 
Cell Drier Machine Co., 


Mass 
Farrel Pary. & Mach. Co., Ansonia, 
Con 


Taunton, 


tegen. & Fenn Co., Hartford, Conn. 


Castings, Steel 


Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 


Cast Iron Brazing 
Industrial Oxygen Co., New York. 


Cement, Cast Steel 
Obermayer & Co., S., Cincinnati, O. 


Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 

McCabe, J. J., New York. 

National Machine Co., Hartford, 


Conn. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., 


York. 
Whiton Mach. Co., D. E., New Lon- 
don, Conn. 


Centers, Planer 

Cincinnati Planer Co., Sfacianat. oO. 

Fay & Scott, Dexter, 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., New Haven, 


New 


Con 
Pratt ne Whitney Co., Hartford, 
Conn. 
Woodward & Powell Planer Co., 


Worcester, Mass. 


Chains, Driving 

Boston Gear Works, Norfolk Downs, 
Mass. 

Diamond Chain & Mfg. Co., Indian- 
apolis, Ind. : 

Link-Belt Co., Philadelphia, Pa. 


Morse Chain Co., Ithaca, N. 
Whitney Mfg. Co., Hartford, ‘Conn. 


Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, ‘0. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland, 

Gisholt Machine Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 


McCabe, J. J., New York. 
Reed Co., F.’ E., Worcester, Mass. 
bad Swasey Co., Cleveland, 


Whitcomb- Blaisdell Machine Tool 
Co., Worcester, Mass 


Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mts. Co., T. 
ham, 
ar & "te. R. H., New Haven, 


R., Ashburn- 


Con 
Celfor ‘Tool Co., Chicago, Ill. 
Cleveland Twist Drill Co., Cleveland, 
oO. 





